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INTRODUCTION 


In  many  tests  of  a  manufactured  item  or  system,  performance  is  mea¬ 
sured  by  the  proportion  of  times  that  a  favorable  outcome  is  obtained. 
Often  it  is  required  to  determine  if  a  certain  proportion  of  successes  can 
be  expected  to  occur  in  the  long  run.  This  report  shows  that  a  statistical 
test  of  hypotheses,  called  the  binomial  sequential  test,  can  be  used  to 
make  this  decision.  The  purpose  of  this  report  is  to  describe  the  binomial 
sequential  test  design  and  to  provide  reference  tables  of  test  designs. 

This  report  first  describes  the  rationale  for  selecting  the  hypotheses 
of  the  binomial  sequential  test.  Then  it  presents  the  equations  of  the 
acceptance/rejection  regions  of  the  test,  the  operating  characteristic  (OC) 
curve,  and  the  average  sample  size  curve.  The  test  procedure  is  illus¬ 
trated  by  the  example 


H0 :  P  <  0.75  (a0  =  0.05) 

H,:  P  >  C . 95  (Ofj  =  0.05) 

where  P  is  the  probability  of  an  event  E.  Finally,  this  report  presents 
the  alternative  method  of  estimating  P  by  confidence  intervals  based  on 
sample  sizes  of  5,  10,  20,  30,  and  50  items. 

Appendix  A  shows  the  derivation  of  the  acceptance/rejection  regions  of 
the  binomial  sequential  test.  Appendix  B  documents  a  computer  program  for 
computing  a  test  design  for  any  set  of  hypotheses.  Appendix  C  provides  a 
table  of  120  test  designs,  and  Appendix  D  lists  the  hypotheses  of 
Appendix  C  against  their  sample  sizes. 


PURPOSE  OF  THE  BINOMIAL  SEQUENTIAL  TEST  DESIGN 


The  binomial  sequential  test  is  applicable  when  items  are  being  tested 
such  that  only  two  kinds  of  results  are  measured  on  each  item:  some 
event  E  either  occurs  or  does  not  occur.  For  example,  the  outcome  might  be 
rated  a  success  or  failure,  defective  or  non-defective,  hit  or  miss. 
Event  E  can  be  designated  to  be  either  one  of  the  two  mutually  exclusive 
outcomes.  The  proportion  of  times  that  E  would  occur  for  all  the  items  is 
the  probability  of  E. 
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The  binomial  sequential  test  design  is  called  binomial  because  the 
outcomes  can  fall  into  only  two  classes,  and  it  is  called  sequential 
because  a  decision  is  made  after  every  successive  observation.  This  test 
design  is  but  a  subset  of  a  statistical  method  called  the  sequential  proba¬ 
bility  ratio  test  developed  by  Abraham  Wald  in  1943  and  described  in 
Reference  1.  Sequential  test  procedures  are  documented  in  the  literature2 
for  various  kinds  of  probability  density  functions  besides  the  binomial, 
such  as  the  normal,  Poisson,  and  exponential;  this  report  will  discuss  only 
the  case  of  the  binomial. 

The  binomial  sequential  test  design  is  the  most  efficient  way  of 
drawing  a  conclusion  on  whether  the  probability,  P,  of  an  event  E  is  at 
some  certain  level,  P*.  The  problem  can  be  framed  as  trying  to  decide 
between  the  following  hypotheses: 

H0:  P  <  P* 

H4:  P  >  P*. 

Ideally,  the  decision  function  for  these  hypotheses  would  be  as  in 
Figure  1.  A  function,  such  as  this  one,  which  shows  the  probability  of 
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FIGURE  1.  IDEAL  OPERATING  CHARACTERISTIC  (0C)  CURVE 


lWald,  Abraham,  Sequential  Analysis,  John  Wiley  &  Sons,  Inc.,  New  York, 
1947. 

20stle,  Bernard,  Statistics  in  Research,  Iowa  State  University  Press,  Ames, 
Iowa,  1963,  p.  142. 
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accepting  a  hypothesis  in  a  statistical  test  is  called  an  operating  charac¬ 
teristic  (OC)  curve.  This  OC  curve  is  a  function  of  the  true  but  unknown 
value  P,  about  which  a  decision  is  to  be  made.  The  ideal  OC  curve  is 
discontinuous  at  P*  because  it  represents  the  case  in  which  the  truth  of 
H0  or  H1  can  be  decided  without  any  error.  However,  this  would  require 
testing  every  last  item.  A  continuous  OC  curve  that  approximates  the  ideal 
OC  curve  can  be  established  from  only  a  random  sample  of  the  items. 

Now,  the  larger  the  random  sample,  the  closer  the  approximation  can  be 
made  to  the  ideal  OC  curve;  but  it  is  also  desired  that  the  random  sample 
be  kept  small.  A  sequential  test  can  be  used  to  make  a  compromise  between 
the  sample  size  and  the  OC  curve.  This  test  design  gives  the  smallest 
sample  size  while  the  errors  of  the  OC  curve  are  held  within  certain 
bounds . 


APPROXIMATING  THE  IDEAL  OPERATING  CHARACTERISTIC  CURVE 


First,  requirements  are  set  concerning  how  close  an  approximation  is 
needed  to  the  ideal  OC  curve.  This  is  done  essentially  by  replacing  P*  by 
different  values  in  H0  and  Hi, 

H0:  P  <  P0 
Hi:  P>Pi, 

and  by  choosing  values  for  the  OC  curve  at  P0  and  P*.  P0  and  Px  are  points 
relatively  close  to  P*.  The  idea  is  to  control  the  ends  of  the  OC  curve  in 
the  regions  where  it  is  most  important  to  make  a  correct  decision  concern¬ 
ing  the  true  value  of  P.  These  are  the  regions  P  <  P0  and  P  >  pt.  The 
region  P0  <  P  <  Pt  is  called  the  region  of  indifference.  A  typical  approx¬ 
imation  function  is  shown  in  Figure  2. 


True,  but  unknown,  value  of  P 
(P  *  Probability  of  Event  E) 


FIGURE  2.  OPERATING  CHARACTERISTIC  CURVE  FROM  A  RANDOM  SAMPLE 
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In  this  figure,  the  values  of  the  OC  curve  at  P0  and  Px  are  1-Cf0  and 
(on  the  left-hand  scale).  These  values  are  determined  by  the  selection 
of  a0  and  <x1,  which  are  an  integral  part  of  the  hypotheses  Hq  and  Hlt  and 
which  represent  the  maximum  risks  of  rejecting  the  corresponding  hypothesis 
when  it  is  true.  The  risks  a0  and  a1  are  small  positive  numbers,  less  than 
1 . 


SELECTION  OF  HYPOTHESES 


The  rationale  for  selecting  the  hypotheses  about  P,  the  probability  of 
an  event  E,  can  be  summarized  as  follows.  Two  hypotheses4’  are  stated  about 
P,  with  associated  risks  of  error: 


H0: 

P 

i  Po 

(a0  =  Maximum 

risk 

of 

rejecting  H0 

when 

it 

is 

true) 

Hi: 

P 

>  Pi 

((*!  =  Maximum 

risk 

of 

rejecting  Hj 

when 

it 

is 

true) 

Either  H0  or  ^  will  be  accepted  on  the  basis  of  a  random  sample.  The 
separation  between  P0  and  Px  and  the  size  of  a0  and  0^  determine  how 
closely  the  OC  curve  based  on  the  random  sample  will  approximate  the  ideal 
OC  curve.  Obviously,  the  approximation  gets  better  as  P0  and  Pj  get  closer 
and  a0  and  04  get  smaller.  At  the  same  time,  the  average  sample  size 
required  to  make  a  decision  also  depends  on  these  parameters.  The  general 
principle  of  sample  size  is  that  it  becomes  smaller  as  P0  and  Pt  move 
farther  apart  or  the  risks  a0  and  Cfj  become  greater;  and  it  is  larger  as  P0 
and  P*  are  closer  or  a0  and  are  smaller.  The  choice  of  the  hypotheses, 
then,  is  a  balancing  act  of  sample  size  against  how  close  an  approximation 
is  needed  to  the  ideal  OC  curve.  This  determination  depends  on  the  circum¬ 
stances  of  the  particular  test  situation. 


*In  the  statistical  literature,  the  procedure  is  described  as  testing  the 
simple  hypotheses  (containing  equality  signs) 

H0:  P  =  P0  (a0  =  Risk  of  rejecting  H0  when  it  is  true) 

Hj:  P  =  Pj  (<*!  =  Risk  of  rejecting  Hj  when  it  is  true) 

instead  of  the  composite  hypotheses  (containing  inequality  signs)  con¬ 
sidered  in  this  report.  The  test  of  composite  hypotheses  is  the  true 
problem  of  interest;  Wald1  states  that  the  test  of  the  simple  hypotheses 
provides  a  satisfactory  solution  to  the  test  of  composite  hypotheses. 


1ibid,  p.  79 
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ACCEPTANCE/REJECTION  REGIONS 


After  selection  of  the  hypotheses,  the  acceptance/rejection  regions 

*  can  be  determined.  The  acceptance/rejection  regions  are  rules  for  decid¬ 
ing,  from  the  random  sample,  whether  H0  or  Ht  is  to  be  accepted  and  the 
other  hypothesis  rejected.  The  sequential  test  minimizes  the  sample  size 

*  required  to  make  a  decision  because  it  tells  the  user  when  he  can  stop 
testing. 

The  acceptance/rejection  regions  are  computed  by  a  comparison  of  the 
probabilities,  after  each  item  is  tested,  of  obtaining  the  number  of  out¬ 
comes  that  have  fallen  in  E  if  P  =  P0  or  if  P  =  Pt.  The  derivation  of  the 
acceptance/ rejection  regions  can  be  found  in  Appendix  A,  but  the  rules 
defining  these  regions  are  summarized  in  Table  1.  These  criteria  are 
applied  after  each  item  is  tested. 


TABLE  1 

ACCEPTANCE/REJECTION  REGIONS 


To  Test: 

H0:  P  <  P0  (a0  =  Maximum  risk  of  rejecting  H0  if  H0  is  true) 
Hj:  P  >  Pj  (<*!  =-  Maximum  risk  of  rejecting  Hi  if  Hi  is  true) 
(where  P0  <  P^. 


Accept  Hp  and  Reject  H,  if: 


N(E)  < 


In 


In 


;) 


+  ncms) 


“a/ 

i) 


-In 

In 


te)i 

©J 


Accept  H,  and  Reject  Hn  if: 


N(E)  > 


Otherwise,  Continue  Testing. 


+  N(-v-E) 


NOTE:  (N(E)  =  numbe  of  outcom  i  in  E;  N(M£)  =  number  of  outcomes 

not  in  E;  In  ~-tur  ogarithm. 
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The  rules  in  Table  1  can  be  represented  by  a  pair  of  parallel  lines, 
which  makes  application  of  the  decision  rules  a  very  simple  graphical 
procedure.  This  will  be  shown,  shortly,  by  an  example. 


OPERATING  CHARACTERISTIC  CURVE 


The  probability  of  accepting  a  particular  hypothesis  about  P  is  a 
function  of  the  true  value  of  P.  This  function  is  the  OC  curve  for  that 
hypothesis.  The  OC  curve  for  Ho  can  be  sketched  from  five  points.  These 
points  are  given  in  Table  2. 


TABLE  2 

FIVE  VALUES  OF  THE  OPERATING  CHARACTERISTIC  CURVE  FOR  H0 

Probability  of  Accepting 

True  P  Hn:  P  =  Pn 


0  1 
P0  l-“o 


p,  _  In  ((1-P,)/(1-Pn)) _ 

In  ((l-Pii/O-Po))  -In  iPi/Po) 


_ In  ((l-ai)/an) _ 

In  ((l-a^/cto)  -In  (a1/ (,l-a0)) 


Pi 


«i 


1 


0 


The  values  of  the  OC^curve  at  P  =  0  and  P  =  1  are  determined  by  the 
assumption  that  P0  <  Pj;  the  values  of  the  OC  curve  at  P0  and  Pj  are  deter¬ 
mined  by  the  selection  of  the  risks  a0  and  ax.  The  point  P'  and  the  value 
of  the  OC  curve  at  P'  are  computed  from  the  theory  of  the  binomial  sequen¬ 
tial  test  design.3  If  a0  and  are  chosen  to  be  equal,  the  value  of  the 
OC  curve  at  P'  simplifies  to  0.50;  e.g.,  in  the  OC  curves  of  Appendix  C. 

From  the  OC  curve  for  H0,  the  OC  curve  for  the  other  hypothesis,  Hlt 
is  automatically  determined.  Because  the  test  of  hypotheses  implies  that 


3Dixon,  W.  J.  and  Massey,  F.  J. ,  Introduction  to  Statistical  Analysis,  Second 
Edition,  McGraw-Hill  Book  Company,  Inc.,  New  York,  1957. 
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either  one  hypothesis  or  the  other  is  accepted,  the  OC  curve  for  Hi  is  the 
complement  of  the  OC  curve  for  H0.  That  is. 

Probability  (accept  Hj)  =  1  -  Probability  (accept  H©) 

over  all  values  of  P.  This  relationship  has  already  been  indicated  in 
Figures  1  and  2  by  the  left  and  right  vertical  scales. 


AVERAGE  SAMPLE  SIZE  CURVE 


For  a  given  set  of  hypotheses  the  average  sample  size  is,  like  the  OC 
curve,  a  function  of  P.  The  curve  showing  the  average  sample  size  that  will 
be  required  to  reach  a  conclusion  can  be  sketched  from  five  known  points. 
Table  3  gives  these  points.  P'  here  is  the  same  as  in  Table  2;  the  maximum 
average  sample  size  occurs  when  P  =  P' . 


TABLE  3 

FIVE  VALUES  OF  AVERAGE  SAMPLE  SIZE  CURVE 

True 

P  Average  Sample  Size 

0 

In  (a,/ (l-c*n)) 

In  ((1-P,)/(1-P0)) 

Po 

(1-ctft)  In  (or, / ( 1  -0(o) )  +  an  In  ((l-a,)/an) 

P0  In  (Pj/Pq)  +  (1-P0)  In  ((l-PxJ/d-P©)) 

P' 

In  (a,/(l-an))  In  ((1-a n)/an) 

In  (Pi/Po)  In  ((1-P0)/(1-P0)) 

Pi 

a,  In  (a,/(l-an))  +  (1-a,)  In  ((l-a,)/an) 

Pa  In  (P^Pq)  +  (1-Pi)  In  ((l-Pd/d-Po)) 

1 

In  ((l-a,)/a„) 

In  (P i/P0) 

When  these  values  of  average  sample  size  are  computed,  they  are  not 
necessarily  integers  because  the  average  is  an  idealistic  number  over  a 
long  series  of  sequential  tests.  For  practical  interpretation,  a  frac¬ 
tional  average  may  be  rounded  up  to  the  next  integer. 


7 


NCSC  TM  341-82 


AN  EXAMPLE 


To  illustrate  the  binomial  sequential  test  design,  an  example  will  be 
given  for  which  the  sample  size  is  fairly  small  (maximum  expected:  23)  • 
Still  the  P0  and  Pi  values  and  the  risks  have  been  chosen  such  that  the 
test  can  determine  if  the  probability  of  an  event  E  is  at  a  high  level. 


HYPOTHESES 


The  following 

hypotheses  are 

considered : 

H0  = 

P  = 

P0  <  0.75 

(a0 

=  0.05  maximum 

risk  of 

rejecting 

H0 

if 

Ho 

is 

true) , 

Hx: 

P  = 

Pi  >  0-95  t 

(«i 

=  0.05  maximum 

risk  of 

rejecting 

Hi 

if 

Hi 

is 

true) . 

ACCEPTANCE/REJECTION  REGIONS 

The  acceptance/rejection  regions  for  these  hypotheses  are  defined  by 
the  following  equations: 

If  N(E)  <  -12.5  +  6.8  *N(^E),  accept  H0  and  reject  Hj. 

If  N(E)  >  12.5  +  6.8  *NO''E),  accept  Hx  and  reject  H0. 

While  N(E)  lies  between  these  two  lines,  continue  testing.  Here,  N(E)  = 
number  of  outcomes  in  E;  NC^E)  =  number  of  outcomes  not  in  E.  The  graphical 
presentation  of  the  acceptance/rejection  regions  is  given  in  Figure  3. 


TEST  PROCEDURE 

The  test  procedure,  using  Figure  3,  is  as  follows.  Test  an  item.  In 
the  figure,  plot  whether  the  outcome  was  in  E  or  not  in  E.  Continue  plot¬ 
ting  the  number  of  outcomes  in  E  or  not  in  E,  as  they  occur,  in  a  stepwise 
manner  on  this  graph  until  the  plot  breaks  through  one  of  the.  parallel 
lines.  This  leads  to  acceptance  of  the  hypothesis  in  that  region.  Con¬ 
tinue  testing  as  long  as  the  plot  is  between  the  parallel  lines.  Each  test 
must  be  independent  of  the  preceding  tests. 


N(^E),  number  of  outcomes  not  in  E 

FIGURE  3.  ACCEPTANCE/REJECTION  REGIONS  FOR  Ho:  P  <  0.75  (ec0 
VERSUS  Hi:  P  >  0.95  (a,  =  0.05) 
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SAMPLE  SIZES 

It  can  be  seen  from  Figure  3  that  two  successive  outcomes  not  in  E 
will  immediately  lead  to  acceptance  of  Hc:  P  <  0.75.  Also,  Figure  3  shows 
that  13  successive  outcomes  in  E  will  lead  to  acceptance  of  Hp  P  >  0.95. 
These  are  the  minimum  sample  sizes  to  draw  a  conclusion  on  H0  or  Hj. 

The  average  sample  size  to  draw  a  conclusion  is  a  function  of  the  true 
but  unknown  value  of  P.  Figure  4  is  the  graph  of  average  sample  size 
versus  P.  The  curve  was  sketched  from  the  five  points  in  Table  3  by  sub¬ 
stitution  of  P0  =  0.75,  Pj  =  0.95,  a0  =  0.05,  and  ofx  =  0.05.*  If  P  is 
0.95,  an  expected  sample  size  of  19  tests  will  be  performed  to  reach  a 
conclusion.  If  P  is  0.75,  the  expected  sample  size  is  12  tests.  The 
maximum  average  number  of  tests  occurs  if  P  is  0.872;  then,  the  expected 
sample  size  to  draw  a  conclusion  is  23  tests. 


OPERATING  CHARACTERISTIC  CURVE 

Figure  5  shows  the  operating  characteristic  curve  for  this  test,  i.e., 
the  probability  of  accepting  a  particular  hypothesis,  as  a  function  of  P, 
sketched  from  the  five  points  in  Table  2.*  The  probability  of  accepting  a 
particular  hypothesis  means  the  relative  frequency  of  accepting  it  over  a 
very  large  number  of  sequential  tests.  The  left  and  right  scales  in 
Figure  5  are  the  complements  of  each  other.  The  curve  shows  that  if  the 
true  value  of  P  is  less  than  or  equal  to  0.75,  there  is  at  least  95  percent 
probability  that  H0  will  be  accepted;  and  if  the  true  value  of  P  is  greater 
than  or  equal  to  0.95,  there  is  at  least  95  percent  probability  that 
will  be  accepted.  These  probabilities  are  directly  related  to  the  size  of 
the  risks,  a0  and  a*.  The  risks  a0  and  a1  should  be  small;  0.05  is  a 
standard  value  and  was  chosen  for  this  design.  If  P  =  0.872,  there  is  a  50 
percent  probability  of  accepting  H0  and  a  50  percent  probability  of  accept¬ 
ing  Hj .  It  is  possible  to  make  a  finer  distinction  than  given  in  this 
example  for  a  true  value  of  P  less  than,  but  close  to,  0.95  by  choosing  P0 
closer  to  Pt  and  keeping  a0  and  small;  but  this  will  result  in  a  signif¬ 
icantly  larger  sample  size.,.. 


COMPUTER  PROGRAM 


A  computer  program  has  been  written  in  FORTRAN  on  the  B6810  computer 
for  the  equations  of  the  binomial  sequential  test.  The  inputs  are  P0,  Pj, 
or0,  and  Oj  under  the  hypotheses  Hq  and  Hj.  The  outputs  are  the  computed 
results  of  Tables  1,  2,  and  3.  The  computer  program  is  documented  in 
Appendix  B. 


*The  exact  calculated  values  of  Tables  2  and  3  for  this  example  are  shown 
in  Table  C26  of  Appendix  C. 
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True,  but  unknown,  value  of  P 
(P  =  Probability  of  Event  E) 


FIGURE  4.  AVERAGE  SAMPLE  SIZE  CURVE  FOR  H0:  P  <  0.75  (<X0 
VERSUS  Hi :  P  >  0.95  (c<i  =  0.05) 
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True,  but  unknown,  value  of  P 
(P  =  Probability  of  Event  E) 


FIGURE  5.  OPERATING  CHARACTERISTIC  CURVE  FOR  H0:  P  <  0.75  (o0  -  0.05) 
VERSUS  H4:  P  >  0.95  (<*!  =  0.05) 


2 


Probability  of  accepting  Hj :  P  _>  0.95 
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OTHER  SETS  OF  HYPOTHESES 


Test  designs  for  120  sets  of  hypotheses  are  presented  in  Tables  Cl 
through  C30  of  Appendix  C.  The  hypotheses  range  from  P  <  0.10  versus 
P  >  0.20  to  P  <0.95  versus  P  >  0.99.  The  acceptance/rejection  regions  can 
be  plotted  as  in  Figure  3;  the  table  of  average  sample  sizes  can  be  plotted 
as  in  Figure  4;  and  the  probability  of  accepting  H0  (the  OC  curve)  can  be 
plotted  as  in  Figure  5.  Appendix  D  lists  the  hypotheses  against  their 
sample  sizes  to  make  it  easier  to  consider  just  the  sample  sizes  when 
selecting  a  test  design.  Table  D1  shows  the  effect  on  sample  sizes  as  P0 
and  Pt  are  brought  closer  together  or  as  a0  and  a1  decrease. 


CONFIDENCE  BOUNDS  ON  P 


The  binomial  sequential  test  of  hypotheses  is  the  most  efficient  way 
of  determining  whether  P,  the  probability  of  an  event  E,  is  achieving  a 
certain  level.  Another  method  of  interpreting  the  test  results  is  just  to 
make  a  confidence  interval  statement  about  P. 

Figure  6  presents  confidence  intervals  on  P  for  sample  sizes  of  5,  10, 
20,  30,  and  50  tests.  The  intervals  for  this  graph  have  90  percent  confi¬ 
dence  if  they  are  two-sided;  there  is  95  percent  confidence  if  just  a  lower 
bound  on  P  is  asserted. 

Use  of  this  figure  is  described.  A  test  is  performed  a  certain  number 
of  times.  The  number  of  outcomes  in  E  are  counted.  The  ratio  of  outcomes 
in  E  to  tests  is  found  on  the  horizontal  axis.  A  perpendicular  line  is 
constructed  at  this  point.  It  intersects  the  two  curved  lines  representing 
the  sample  size.  The  confidence  limits  on  P  are  read  from  the  vertical 
scale  at  the  two  points  of  intersection.  A  two-sided  confidence  interval 
on  P  is  composed  of  both  lower  (L)  and  upper  (U)  bounds;  it  says  that  there 
is  90  percent  confidence  that  the  true  value  of  P  lies  in  the  interval 
(L,U).  A  one-sided  lower  confidence  bound  on  P  asserts  that  there  is 
95  percent  confidence  that  the  true  value  of  P  is  >  L.  For  many  tests, 
only  the  lower  bound  is  of  real  interest. 

This  procedure  is  illustrated  by  the  following  example.  Suppose  a 
test  is  performed  30  times  with  20  outcomes  in  E.  The  observed  ratio  of 
outcomes  in  E  to  tests  is  20/30  ~  0.66.  The  number  0.66  is  located  on  the 
horizontal  axis.  At  the  intersection  with  the  curved  lines  for  30  tests, 
the  lower  and  upper  bounds  are  0.48  and  0.80.  Therefore,  there  is  90 
percent  confidence  that  P  lies  in  the  interval  (0.48,  0.80);  alternatively, 
there  is  95  percent  confidence  that  P  >  0.48. 


0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

•*-  Outcomes  In  E 
tests 

(5,  10,  20,  30,  50  =  number  of  tests) 

Taken  from  Reference  3 


FIGURE  6  . 
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APPENDIX  A 

DERIVATION  OF  ACCEPTANCE/REJECTION  REGIONS 


This  appendix  shows  how  the  acceptance/rejection  regions  in  Table  1  of 
the  report  are  derived.  The  hypotheses  to  be  tested  are  the  composite 
hypotheses 

H0:  P  <  P0  (a0  =  maximum  risk  of  rejecting  H0  when  H0  is  true) 

Hi:  P  >  Pi  ((*1  =  maximum  risk  of  rejecting  Hx  when  Hj  is  true). 

The  solution  for  deciding  between  these  hypotheses  is  given  by  the  solution 
for  the  simple  hypotheses 

H0:  P  =  P0  (a0  =  risk  of  rejecting  H0  when  H0  is  true) 

H1 :  P  =  Pj  (<*1  =  risk  of  rejecting  Hj  when  Hi  is  true) 

(P0  <  Pi). 


This  solution  is  described  below;  it  is  based  primarily  on  Reference  Al. 

The  acceptance/ rejection  regions  for  the  binomial  sequential  test 
design  are  derived  from  a  likelihood  ratio  test.  If  the  probability  of  an 
event  E  is  P,  then  the  probability  of  getting  N  outcomes  in  E  and  m-N 
outcomes  not  in  E,  in  some  particular  order,  in  m  trails,  is 


P  (1  -  P) 


m-N 


This  probability  is  called  a  likelihood  function. 

Now,  the  object  of  the  test  of  simple  hypotheses  is  to  discriminate 
between  two  possible  values  of  P,  P0,  and  Plt  given  that 

0  <  P0  <  Pi  <  1. 


Al 

Johnson,  Norman  L.  and  Leone,  Fred  C. ,  Statistics  and  Experimental  Design. 
Volume  II,  John  Wiley  &  Sons,  Inc.,  New  York,  1964,  pp.  243-249. 
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The  likelihood  function  if  P  =  P0  is 


if  P  =  Px,  it  is 


a  -  i 


p?  «  -  p,)"‘N 


The  likelihood  ratio  is 


p”  a  -  p,)-» 

P?  (1  -  Po),‘" 


The  size  of  this  ratio  will  be  considered  to  determine  when  H0  or  Hj  is  to 
be  accepted.  When  this  ratio  gets  so  small  as  to  be  less  than  some  certain 
number,  A, 


P 

P 


N 


N 

o 


q  -  Pi) 


m-N 


(1  -  P0) 


m-N 


<  A, 


then  it  is  decided  that  Ho:  P  =  P0  is  more  reasonable  to  accept  than 
Hx:  P  =  Pj.  On  the  other  hand,  when  the  ratio  is  so  large  as  to  be 
greater  than  some  certain  number,  B, 


P 

P 


N 

x 

N 

o 


(1  -  Pi) 
(1  -  P0) 


m-N 

m-N 


>  B, 


then  H1:  P  =  Pj  is  more  reasonable  to  accept  than  H0:  P  =  P0.  As  long  as 


A  < 


p?  q  -  Pi)"~w 


p?  (1 


Po) 


m-N  - 


<  B 


no  conclusion  is  made,  and  another  sample  is  taken. 

A1  A2 

It  is  shown  in  the  statistical  literature  that,  for  the  given 

risks  a0  and  alt  appropriate  values  of  A  and  B  are 


Alva 

ibid. 


A2 


Wald,  Abraham,  Sequential  Analysis,  John  Wiley  &  Sons,  Inc.,  New  York, 
1947. 


A- 2 
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Hence,  the  acceptance  region  for  Ho  (rejection  region  for  Hi  )  is 

Pi  0-Pi)m-N  <  . 

Po  d-P0)""N  1"“° 

and  the  acceptance  region  for  Hx  (rejection  region  for  H0  )  is 

p?  O-p.)”1'11  > 

p?  O-Po)"'1*  “  “« 

These  can  be  reduced  to  give  the  formulae  in  Table  1  as  shown  below. 


ACCEPTANCE  REGION  FOR  H0 


(PxWl^-\  ^ 

\p0/  V'p°/  -  1-aC 


N  In  (Pi/Po)  +  (m-N)  In  ((l-PjJ/d-Po))  £  In  (o^/d-a,,)) 


*  i  *  <“"1' 


r-ln  ((1-P,) 
L  In  (Pi 


-Pi)/(1-Pn)) 


N,  the  number  of  outcomes  in  E,  cant  be  written  as  N(E),  and  m-N,  the  number 
of  outcomes  not  in  E,  as  N^E).  Therefore  the  decision  to  accept  H0  is 
made  when 


k(e>  i  +"('E) 


•-lntd-PQ/d-Pn)) 

ln(Pi/P0) 


ACCEPTANCE  REGION  FOR  Hi 


(U\V(k±sY'\  ts. 

[?<>)  \i-Po/  -  «o 


N  In  (P!/P0)  +  (m-N)  In  ( (1-Pj )/ ( 1-P0) )  >  In  ((l-aj)/o0) 
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In  (Pi/Po) 


r,u  tn  r-ln  (0-Pi)/d-P«))l 
«  l in  (pJ/PoJ  J 


"<e)  i  *  N('E) 


-in  (d-PQ/d-Pn)) 


In  (Pj/Pq) 


] 


(A2) 


The  assumption  0  <  P0  <  Pj  <  1  makes  In  (Pi/Po)  positive,  which  preserves 
the  direction  of  the  <  and  >  signs  when  In  (Pj^/Pq)  is  used  as  a  divisor. 
The  two  lines  [Equations  (Al)  and  A2)]  defining  the  acceptance  regions  are 
parallel  because  they  have  the  same  slope.  In  the  special  case  that  a0  and 
otj  are  chosen  to  be  equal,  the  first  term  on  the  right-hand  side  of 
Equation  (Al)  is  the  negative  of  that  in  Equation  (A2) ;  this  condition 
holds  for  all  the  acceptance  regions  of  Appendix  C. 
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APPENDIX  B 

COMPUTER  PROGRAM  FOR  BINOMIAL  SEQUENTIAL  TEST 
INTRODUCTION 


This  computer  program  computes  the  acceptance/rejection  regions  for 
the  binomial  sequential  test  (refer  to  Table  1  in  the  report),  five  values 
of  the  operating  characteristic  curve  (Table  2),  and  five  values  of  the 
average  sample  size  curve  (Table  3).  The  purpose  of  the  program  is  to 
allow  the  reader  to  quickly  calculate  test  designs  for  various  hypotheses 
and  then  choose  one  appropriate  to  his  requirements  of  sample  size  and  OC 
curve  if  it  is  necessary  to  go  beyond  the  scope  of  the  tables  in 
Appendices  C  and  D. 

The  program  is  written  in  FORTRAN  for  use  through  a  terminal.  The 
program  reads  a  list  of  input  data  from  a  disk  file  and  writes  the  output 
on  another  disk  file.  The  purpose  of  this  arrangement  is  to  allow  many 
sets  of  hypotheses  to  be  computed  per  run  of  the  program  and  the  long 
output  file  to  be  written  later  on  the  line  printer. 

The  program  listing  in  Figure  B1  is  self-documenting.  A  sample  pro¬ 
gram  run,  including  input  file  and  output  file,  is  shown  in  Figure  B2. 


USING  THE  PROGRAM 


In  order  to  use  this  program,  the  user  must  have  it  stored  on  disk 
under  his  user  code  and  identified  by  a  program  name;  e.g.,  BST.  The  user 
must  create  an  input  file  on  disk  in  which  he  lists  the  parameters  of  the 
hypotheses  he  wants  to  test.  The  input  file  must  be  titled  BST/IN.  It  is 
created  by  the  CANDE  command  MAKE  BST/IN,  and  the  file  type  is  auto¬ 
matically  assigned  to  be  SEQ.  On  each  line  of  file  BST/IN  the  numerical 
values  of  P0,  Px,  a0,  dj  are  listed  in  the  following  format:  N  P0,  Pj,  a0, 

.  N  is  the  line  number;  P0  and  Pj  are  subject  to  the  restriction 
0  <  P0  <  Pj  <  1;  the  restrictions  on  d0  and  dt  are  0  <  d0  <  1  and  0  <  dj 
<  1.  This  format  is  illustrated  by  the  input  file  in  Figure  B2.  The  file 
BST/IN  is  then  saved  on  disk  by  SAVE. 

The  user  calls  up  the  program  BST  by  the  CANDE  command  GET  BST  and 
executes  it  by  the  command  RUN.  As  the  program  runs,  it  reads  a  line  of 
input  data  from  BST/IN,  computes  the  test  design,  and  writes  the  output  on 
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1000 

1103 

1230 

1  300 

1400 

1500- 

1603 

1200 

1833 

1900 

2030 

2130 

2230 

2300 

2400 

2500 

2630 

2700. 

2830 

2903 

3000 

3100 

3200 

3.J00 

3433 

3530 

3600 

3  700 

3900 

3900 

4000 

4100 

4200 

4300 

4400 

4500 

4630 

4700 

4830 

4900 

5000 

5100 

5200 


IRESET  FREE 

FILE  l  0115  0  =  9  ISA.  f  ITLE=*  9ST/  IN  ••FILE  TTP£=7> 

FILE  gCK  1*0=01  58*  TITLE-*  8ST  /CUT’.NEMF  ILE=  TRUE  .PRO  IECTI  0N=  SAVE1_ _ _ 

C  <•*.**•••••»••••*••••••••••••••••••••••••• 

C  IHS  PROGRAM  COMPUTES  OPERATING  CHARACTERISTIC  CURVE*  AVERAGE 

.  C  SAJIPLE.  SIZE  CUSVfL*_  AMO  ACCEPT  ANCE/REJECTTON  REGIONS  FOR  THE _ _ 

C  BINOMIAL  SEOUENTIAL  TEST  DESIGN. 

C  . . . . . . . . 

C  LOOP  JO  R£AO_  THE  four  input  parameters  for  each  set  of  hypotheses. _ 

C  I  IS  A  COUNTER  GF  NUMBER  OF  SETS  OF  HYPOTHESES.  I  IS  PRTNTEO  ON  THE 
C  TERMINAL  AFTER  EACH  TEST  DESIGN  IS  CALCULATED. 

_  INTEGER  L _ _  _  .  _ 

1  =  1 

50  REAOG 1 */#£N0=830)P0.Pl »  AO . A  1 

c  . . . . . . . . . . . 

C  VARIABLES  USED  IN  THE  CALCUtAIIONS 
REAL  P0.Pl.A0.Al.PP9 

HEAL  90.N9rfil.Nl  - _ 

REAL  N1»N2,N3.N4 

Nl  =  ALQGt(1.0-Pl  T/U.O-PC)  ) 

N2=  alOGG  Pl/PO )  _  _  _ _ _ 

N3  =  ALQGG 1 1.0“  A1  >/  AO  ) 

N4  =  AL0G(  A1/O.3-A0)) 

lire  VALUED  ON  OP-ERATTNG  CHARACTERISTIC  CURVE  _ 

REAL  PACC0.PACCP0.PACPPR.PACCP1.PACC1 
C  FIVE  VALUES  ON  AVERAGE  SAMPLE  SIZE  CURVE 

REJIL__  S  SO  _»  SSPO.SSPPR. SSP  t »  SSI  _ 

C  ••»••••»*••*•••••»•*••••••••••*»•••*»• 

C  COMPUTE  PROBABILITY  OF  ACCEPTING  HO  FOR  P=  O.PO.P«»Pl,l 

_ PACCO=1.0  _  _ 

P  ACCPO= 1 -  0“ AO 
PPR=NI/CN1-N2  3 

. PACPPR=N3/<N3-N4)  __  _  _ 

PACCPl=« 1 
PACC1=C. 

C 

C  COMPUTE  AVERAGE  SAMPLE  SIZES  FOR  P=  O.PO.P'.Pl.l 
SS0=N4/N 1 

SSPO=I  C1.0''A0)«N4.A0»N5  )/ <P0» N2 ♦ C l. O-PO >*N 1)  _ 

S5PPR=<N4*N3)/LM2*Nl) 

SSPl=C  A1«NA*< 1.0-Al )  *N  3  3/(Pl*N2*( 1. O-Pl )  »N  1 3 
SS1*N3/N2 


FIGURE  Bl. 
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C  COMPUTE  INTERCEPTS  90*81  4MC  SLOPES  H0.H1  OF  THE  ACCEPTANCE/ 

C  REJECTION  LINES 
B0=N4/N2 

M0--NI/N2  "  ""  - 

81=N3/N2 

_  _H1  =  -N1/N2  _  _  _ _ 

C  PRINT  OUT  RESULTS 

_ MR  I TE  (  2_»500j _ _ _ _ _ 

500  F0RMATC72C’-’ )) 

NR I  TEC  2* 520 )P0» AO 

520  F0RMATCT24.»H0*P=PQ»  «  *F4  *3  *5  X.  ♦  C  40=  «.F4*3.*>«)  _ _ 

NRITEC2.530)P1.A1 

530  FORMA  TC  T24. ’His  P*P1*  • * F4  -3.5X * • 1 Al»  *»F4.3»*)*>- 

NRITEC2.550JI  _ _ _  _ 

550  F0RNATC/»7X.’TRUE  VALUE  OF  P’.7X»*  PROS  ACCEPT  P=PO’.  ' 

♦  8X»  •  SAMPLE  SIZES’) 

NRITEC2. 560)0* O.PACCO.SSO 

560  FCRMATC  9X»’P  =  •  » I*. 16X.I5. 16X.F7.2) 

NR  I  TEC  2.520 )P0* P ACCPO* S SPO 
570  FORM  A  T  C  9X» • PO  *  • * F4. 3 . 16X.F5.J, 16X.F7.2 > 

NRIT£(2#580)PPR»P  ACPPR  »  SSPPR 
5fl0  F0RMATC9X.6HP’  *  * F* . 3.  16 X. F5 . 3* 16 X»F7.2) 

HRITEC2»590>P1»PACCP1»SSP1 
590  F ORH  ATC9X. *  Pi  *  ’. F*. 3.  16X.F5* 3. 16X.F7.2) 

NRITEC2.600)1.0.P ACCl.SSl 

600  FORM ATC9X»'P  »  «.  14. 1  6X.T5*  16X.F7.2) _ __ _ _ 

NRIT£C2*620)d0»M0 

620  FORMAT C  /  .4  X  .’  MCE)  <*  •  ,FS  .3*2 X*  •  * 2X.F8 -  3»®H  •  N(E*).6X 

_ ♦  *  C  ACCEPT  HO.  REJECT  HU’) _ 

HRITEC2. 630)81. Ml 

630  FORNATCAX.’NCE)  >■  • . Fg. 3.2 X. ■ . 2X» Fg. 5.BH  •  NCE«).6X 

♦  ’(ACCEPT  HI.  REJECT  HQ)»> _ _  _  _ _ 

C 

C  A  COUNT  IS  NAOC  ON  THE  TERMINAL  OF  THE  N UNDER  OF  TEST  DESI6NS  CONPUTEO 
IF  Cl  *GT.  1)  GO  TO  650 
HR1 TEC  6.640 ) 

640  FOR P A T C •  NUMBER  OF  HYPOTHESES  TESTED**) 

650  URITEC6. 700)1 
700  FORM A T C  3X» 14 ) 

I=I»i 
GO  TO  50 

eoo  stop 

END 
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MAKE  BST/IN 
//WORKFILE  BST/IN:  SEQ 
100  .1,  .2,  .01,  .05 
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If 

SAVE 

If  UPDATING 

//WORKS  OURCE  BST/IN  SAVED 
GET  BST 

//WORK FILE  BST:  FORTRAN,  87  RECORDS,  SAVED 

//OBJECT  FILE  PRESENT,  SAVED 

RUN 

//RUNNING  9964 

It 9964  (GLYNN)  BST/OUT  REMOVED  ON  DISK  PK80. 


NUMBER  OF  HYPOTHESES  TESTED: 

1 

//ET=6 . 9  PT=0.4  10=1.5 
GET  BST/OUT 

If WORKFILE  BST/OUT:  DATA,  13  RECORDS,  SAVED 
LIST 

100 - 

200  HO:P=PO=  .100  (AO=  .010) 

300  HI :P=P1=  .200  (Al=  .050) 

400 


500 

TRUE  VALUE  OF  P 

PROB  ACCEPT  P= 

PO  SAMPLE  SIZES 

600 

P  =  0 

1 

25.35 

700 

PO  =  .100 

0.990 

79.32 

800 

P'  =  .145 

0.604 

166.54 

900 

PI  =  .200 

0.050 

94.07 

1000 

P  =  1 

0 

6.57 

1100 

1200 

N(E) 

<=.-4.307  +  0.170 

*  N(E’)  (ACCEPT 

HO,  REJECT  HI) 

1300 

N(E) 

>=  6.570  +  0.170 

*  N(E')  (ACCEPT 

HI,  REJECT  HO) 

If 

SAVE  AS  BST/OUT/ONE 

//WORKSOURCE  BST/OUT  SAVED  AS  (GLYNN) BST/OUT/ONE  ON  DISK 

FIGURE  B2 .  SAMPLE  RUN  OF  COMPUTER  PROGRAM 
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a  file  BST/OUT  on  disk  created  by  the  program.  BST/OUT  is  a  type  DATA 
file.  After  each  test  design  is  computed,  a  count  is  printed  on  the  termi¬ 
nal  to  indicate  to  the  user  the  progress  of  the  job.  The  program  stops 
when  the  list  of  input  data  is  exhausted. 

The  output  file  BST/OUT  is  retrieved  by  the  CANDE  command  GET  BST/OUT. 
This  file  can  then  be  viewed  on  the  terminal  by  the  command  LIST;  or  it  can 
be  written  on  the  line  printer  by  the  command  WRITE  BST/OUT.  Using  the 
line  printer  is  convenient  if  the  output  file  is  lengthy.  Every  time  the 
program  is  run,  the  old  file  BST/OUT  will  be  replaced  by  a  new  one.  If  the 
old  file  is  to  be  saved,  it  must  be  saved  under  a  different  name;  e.g.  , 
SAVE  AS  BST/OUT/ONE. 


A  SAMPLE  RUN 

These  steps  are  illustrated  by  Figure  B2,  a  printout  from  a  computer 
terminal  of  a  program  run.  There  is  only  one  line  of  input  data  in  this 
run.  This  example  replicates  a  problem  on  pages  305-310  of  Reference  B1 . 


O  1 

Dixon,  W.  J.  and  Massey,  F.  J. ,  Introduction  to  Statistical  Analysis, 
Second  Edition,  McGraw-Hill  Book  Company,  Inc.,  New  York,  1957. 
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APPENDIX  C 

TABLES  OF  BINOMIAL  SEQUENTIAL  TEST  DESIGNS 


This  appendix  is  intended  to  provide  a  handbook  of  sequential  test 
designs.  Tables  Cl  through  C30  contain  120  test  designs  generated  by  the 
computer  program  in  Appendix  B.  For  each  set  of  hypotheses,  five  values  of 
the  OC  curve,  five  values  of  the  sample  size  curve,  and  the  acceptance/ 
rejection  regions  are  given. 

Tables  Cl  through  C30  are  arranged  in  the  following  manner.  In  each 
table,  four  test  designs  are  given  in  which  the  values  of  P0  and  Pj  are 
held  constant.  The  four  designs  correspond  to  assigning  both  a0  and  ax  the 
values  of  0.10,  0.05,  0.025,  and  0.01.  (Although  a0  and  Ct1  are  assigned 
equal  values  here,  this  is  not  a  requirement  of  the  binomial  sequential 
test  design.)  The  comparisons  of  P0  and  Pj  range  from  P0  =  0.10  versus  Px 
=  0.20  to  P0  =  0.95  versus  Pi  =  0.99.  The  tables  are  arranged  in  increas¬ 
ing  order  of  Pi.  An  index  provides  a  directory  to  the  tables  by  P0  and  Pt. 

In  the  computer  printouts  in  the  tables,  the  comparisons  are  presented 
as  tests  of  simple  hypotheses.  It  has  already  been  explained  that  this  is 
equivalent  to  the  tests  of  composite  hypotheses. 
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INDEX  TO  TABLES  Cl  THROUGH  C30  BY  P0  AND 


Tests  of  P  <  P0  versus  P  >  Pj 


P0 

_Ll_ 

Table 

0.10 

0.20 

Cl 

0.10 

0.25 

C2 

0.20 

0.30 

C3 

0.30 

0.40 

C4 

0.30 

0.50 

C5 

0.40 

0.50 

C6 

0.45 

0.50 

C7 

0.45 

0.55 

C8 

0.50 

0.60 

C9 

0.55 

0.60 

CIO 

0.50 

0.65 

Cll 

0.50 

0.70 

C12 

0.60 

0.70 

C13 

0.65 

0.70 

C14 

0.50 

0.75 

C15 

0.60 

0.75 

C16 

0.70 

0.75 

C17 

0.60 

0.80 

C18 

0.70 

0.80 

C19 

0.70 

0.85 

C20 

0.75 

0.85 

C21 

0.70 

0.90 

C22 

0.75 

0.90 

C23 

0.80 

0.90 

C24 

0.85 

0.90 

C25 

0.75 

0.90 

C26 

0.80 

0.95 

C27 

0.85 

0.95 

C28 

0.90 

0.95 

C29 

0.95- 

0.99 

C30 
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TABLE  Cl 

TESTS  OF  P  <  0.10  VERSUS  P  >  0.20 


Hl!P»Pla  .200 


<A1  =  .100) 


P 

*  0 

1 

10.65 

i —  — 

PO 

*  -100 

0.900 

47.9L 

- »* - a  .445 - O-SCUJ _ _ 

Pt 

a  .200 

0.100 

39.  59* 

P 

*  1 

0 

3.17 

!»<£) 

<3 

-1.170 

♦  0.170 

*  NCE*  ) 

{ACCEPT 

HO. 

REJECT 

HI) 

NCE) 

>  = 

1.170 

♦  0.170 

•  S(E') 

(ACCEPT 

HI. 

REJECT 

HO) 

HO : P=P0=  .100 


H1*P*P1*  .200 


( A0  =  .050) 


(Al*  .050) 


II'IPIJB  W  f  VIISVM 


H0iP«P0>  .100 
HUP*P)»  .200 


C  AO*  .025) 
(  Al*  .025) 


TRUE  VALUE  OF  P 
P  *  0 

-  I 


P»  «  . IA5 
PI  a  .200 


PROS  ACCEPT  P=P0 
1 


0.500 

0.025 


$  AMPLE  SUES 

11.10 
ax  ac 


164.40 

28.10 


f.llliMWiirMtlflWi  I'M 


I 


N(E)  <=  -5.205  ♦  0.170  •  HIE*)  {ACCEPT  HO.  REJECT  HI) 


HO«r«PO»  .100  ( AO*  .010) 


i  n  ii  j 


TRUE  VALUE  OF  P 

p  .  n 


PO  -  .100 
P*  »  .145 


P*0B  ACCEPT  P*P0 

t 


0.990 

0.500 


S APPLE  SITES 

It  At 


122.74 

250.61 


NCSC  TM  341-82 


TABLE  C2 

TESTS  OF  P  <  0.10  VERSUS  P  >  0.25 


H0sP=P0=  .100 

— - 


(A0  =  .100) 

C  Al-a  -4.000 - 


TRUE  VALUE  OF  P  PROS  ACCEPT  P=PO  SAMPLE  SI2|£S 

— 8 - S - 0 - - - 1 -  - - L2-.AS.l_ _ 


PO  a  .100 

P*  a  .166 

- PI  *  .250- 

P=1 


0.900 

0.500 

0.100 

0 


29.2(1 

28.901 

19.06 

2.60 


N(E)  »=  2.398  ♦ 


»  mil 
0.199  •  M(E*  > 


(ACCEPt  HQ.  IQtCLIUL 
(ACCEPT  HI.  REJECT  HO) 


HO :PaP0«  .100  (AOa  .050 A 

HltP»Pls  .250  (Al=  -050) 


P  a  0 
PO  a  *100 
P*  a. 166  _ 
PI  a  .250 


PPOA-ACCEPJ- P«PA 
1 

0.950 

0.500 

9.050 


16.15 

36.52 

51.90 

28.20 


P 


0 


3.21 


NCE)  <*  -3.213  ♦  0.199  a  M(£*  >  (ACCEPT  HO.  REJECT  Ml) 

M(£ )  »*  3.213  ♦  0.199  •  JOCE*  >  (ACCEPT  HI.  REJECT  HO) 


l 


MOIP.PO* 

MllpaPl* 


.100 

.250 


(AO-  .025) 
(Ala  .025) 


TRUE  VALUE  OF  P 
P  a  o 


— 

p« 

— a— lOd 
a  .166 

PI 

a  .250 

--  - 

- p_ 

- 1 

PBOB  ACCEPT  P=PO 
1 

- 0-975 - 

0.500 
0.025 
-  0 


SAMPLE  SIZES 
20.09 

- 68.03  __ 

00.36 

32.69 

6-00 


MCE)  <«  -3.990  ♦  „  0.199  •  «£') 
- Adi  J>a  t.m  —6  -  -  0-199  •  MCE*  3 


(ACCEPT  HO.  REJECT  HI) 
(ACCEPT  Ml.  REJECT  MO). 


HOiP-PQa  .100  (AO-  .010) 

HltP-Pla  .250  (Ala  .010) 


TRUE  VALUE  OF  P 
P  »  0 

•PO-  *-  .100 - 

P*  •  .166 
PI  a  .250 


PRO*  ACCEPT  P-PO 
I 

--  0.600- 
0.500 
0.010 

-  -  0- 


SAMPLE  SIZES 
25.20 
62.15 
126.39 
60.22 

-  5.01  - 


M(E)  <-  -5.015  « 


0.199  •  MCE*) 


(ACCEPT  HO.  REJECT  Ml) 
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TABLE  C3 

TESTS  OF  P  <  0.20  VERSUS  P  >  0.30 


_  .  _ _ _ MUlgsgjU  —200 _ ULOj  .100.) _ 

Hl:P=Pl=  .330  (*3=  .100) 

_ TRUE  VAlllF  f.F  <» _ Pj.Q3„iXr LPI_P_-£Q _ SAMPLE  SjZES 

P  =  0  1  ts.*> 

PO  s  .200  0.900  68.^1 

^  _ J»*  _?_^2A8 _ -Jl.sao _ H.|f _ 

PI  =  .300  0.100  62.90 

P  =  1  0  5.42 


4(E)  <  =  -5.419  ♦  0.329  •  HCE*  )  t ACCEPT  HO,  REJECT  HI) 

ACE)  >  =  5.419  ♦  0.329  »  HI £•)  (ACCEPT  HI,  REJECT  HO) 


HO : P=P  C  =  .200  CAO=  .050  ) 

HI SP=P 1 =  .300  (41=  .050) 

TRUE  VALUE  OF  P  PS09  ACCEPT  P=PO  SAMPLE  SIZES 

P  =  0  1  22.05 

_ ?0 - a  .200 _ 0.950 _ 102.90 . 

P*  =  .240  3.500  160. 13 

PI  *  .300  0.050  94.08 

P  =  1  0  T.26 


N(E)  <=  -  9.262  ♦  0.329  •  V(E')  (ACCEPT  HO,  REJECT  HI) 

>(E)  >=  9.262  ♦  0.329  •  V(E*>  (ACCEPT  Ml,  REJECT  HO) 


HO«P»PO*  .200  (AO*  .025) 

HI J  P=P 1=  .300  (Al=  .025) 


TRUE  VALUE  QF  P 


- -P0-- 

p» 

PI 

- S — 


0 

.200- 


=  .248 
=  .300 

-= - 1- 


PK08  ACCEPT  P=PO 
1 

- -  0.995 - 

0.500 

0.025 

- 0 - 


SAMPLE  SIZES 
29.44 

- - 135.25- 

249.90 

123.56 

- 9—04 - 


N(E )  <=  -9.035  ♦  0.  329  •  H(E»)  (ACCEPT  HO,  REJECT  HU 

)Kt4— *= 8.0  IS — -* 0.32  9  4-jm-D - (ACCEPT-  Ml,  REJECT  HO) 


H0SP*PC=  .200  ( A0=  .010) 

.100 - (At*  .010) 


TRUE 

_ 

VALUE  OF  P 

-  9 

P«08  ACCEPT  P*PO 

SAMPLE  SIZES 

U  l| 

PO 

=  .200 

0.990 

195.00 

P* 

=  .248 

0.500 

389.99 

_ g.|_ 

-  ,n0 

7  ,  if  j  n 

P 

=  1 

"o 

11.33 

t 


N(E)  »= 


1  il  335  ♦ 


0.329  *  V(£»  ) 
0.329  •  H(E*  ) 


(ACCEPT  HO.  REJECT  HI) 
(ACCEPT  HI,  REJECT  HO) 
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TABLE  C4 

TESTS  OF  P  <  0.30  VERSUS  P  >  0.40 


hos  p=p  o=  .300  c*o=  .too) 

HI ! P  =  P  1*  .400  (At-  .100) 


TRUE  VALUE  OF  P  PROS  ACCEPT  P=PO  SAMPLE  SIKES 


- JL— 

-♦ - 0 

■- 

l 

... 

- 

14.2JL  -  - 

PO 

*  .300 

0.900 

81-38 

P» 

=  .349 

0.500 

108.87 

PI 

=  .400 

0.100 

77.84 

P 

»  1 

0 

7.64 

NEE)  *= 

-7.43* 

0.516  *  N( E ' > 

(ACCEPT 

HO* 

REJECT  HI) 

N(E)  >= 

7.638 

♦ 

0.536  •  N(E*  ) 

(ACCEPT 

HI* 

REJECT  HO) 

.. 

HOiP=PO=  .300 

( AO*  .050) 

H15P  =  P1  =  .400 

(Al  =  .050) 

TRUE 

VALUE  OF 

P 

PROS  ACCEPT 

P=PO 

SAMPLE  SIZES 

P 

=  0 

1 

19.10 

PO 

=  .300 

0.950 

122.68 

P'- 

-  .349 

0.500 

195.50 

PI 

-  .400 

0.050 

117.35 

P 

=  1 

0 

10.24 

N(E)  <= 

-10.235 

4 

0.516  •  N(E»  ) 

(ACCEPT 

HO. 

REJECT  HI) 

N(£)  »* 

10.235 

♦ 

0.5  36  •  <(£•  ) 

(ACCEPT 

HI* 

REJECT  HO) 

HOsP=PO=  .300 

(A0=  .025) 

HlsP=Pl=  .400 

(  A1  =  .025) 

TRUE 

VALUE  OF 

p 

PROS  ACCEPT 

P*PO 

sample  sizes 

P 

=  0 

1 

21.77 

PO 

-  .300 

0.975 

161.12 

P* 

*  .349 

0.500 

302.66 

PI 

*  .400 

0.025 

154.12 

P 

=  1 

0- 

12.73 

N(£ )  <= 

-12.735 

4 

0.536  •  N(E* ) 

(ACCEPT 

HO* 

REJECT  HI) 

N(E )  >= 

12-735 

4 

0.536  •  MCE* ) 

(ACCEPT 

HI* 

REJECT  HO) 

HO:P=PO*  .300  ( AO*  .010) 

HI :P=P  1=  .400  (  Al  =  .010) 


TRUE  VALUE  OF  P 
P  =  0 

7#  *  .300 

P*  =  .149 
PI  ^  .400 
P  *  1 


PROS  ACCEPT  P»PO 
I 

a.  9*o - 

0.500 

0.010 

0 


SAMPLE  SIZES 

zo.at 

20*^47 - - - 

ATS. 14 
199.41 
15.97 


NIC)  «=  -15.973  ♦  0.536  •  l»(E») 

M(0->«--15.97I •- 0,5  34  *  U(E»  V 


(ACCEPT  MO*  REJECT  MI) 
- (ACCEPT  MA,  REJECT  **T 
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TABLE  C5 

TESTS  OF  P  <  0.30  VERSUS  P  >  0.50 


HO!P=PO=  .30  0  C  A0  =  .100) 

HI !P=Pl=  .500  t  A 1 =  .100) 


TRUE 

VALUE  OF  P 

PRQB  ACCEPT  P=PO 

SAMPLE  SIZES 

P 

=  0 

1 

&.53 

-  PQ 

s  T  ?no 

Q-9Q0 

21.34 

P* 

=  .397 

0.500 

28  .Of 

pi 

.500 

3.1  00 

20.16 

□ 

- s _ 1 _ 

*  0 

-i. 33 — 

NCE)  <= 

-A. 301 

♦ 

0.659  •  M(E»  ) 

(ACCEPT 

HO .  REJECT  HI) 

M(E1  >= 

fa  -  301 _ 

4 

0.654  •  M(£’ ) 

(ACCEPT  HI*  aEJECT  HO)  _ 

HO :p  =  PC=  .300 

( A0=  .050) 

H12P  =  P  1=  -SilQ 

fAj=  _  o  s  n ) 

TRUE 

VALUE  OF 

p 

PROB  ACCEPT 

P  =  PO 

SAMPLE  SIZES 

. .  p 

=  0 

1 

a  .75 

?0 

=  .300 

0.  950 

32.21 

p* 

=  .397 

0.500 

50  .fafa 

PI 

-  .500 

0.050 

iO.faO 

_ _ 

N  (  E  )  <* 

-5.76A 

♦ 

0.6*9  •  VCE' ) 

(ACCEPT 

HO.  REJECT  HI) 

n 

1 1  1  1  II  1 

I'lMIAI  1  IfllWi  mil 

m 

MO:P=P0=  .300  (A0«  .025) 

HI1F-P1-  .500 - (Al*  >02 S) 


TRUE 

VALLE  OF 

P 

PRC8  ACCEPT  P=PO 

SAMPLE  SIZES 

!} 

l  T  . 

1  Q  .  -1 9 _ * 

PO 

-  .300 

0.975 

62.30 

P» 

*  .397 

0.500 

78.09 

0,025 

_ 

9 

=  1 

0 

7.17 

5(E) 

•f x \7J 

0.&5P  *  }  (a^C-EPT- 

HQ- 

REJECT  HI) _ 

N(E)  >* 

7.  172 

♦ 

0. 659  •  M(E» )  (ACCEPT 

HI* 

REJECT  HO) 

MA lPxPCa  -  Tftfl _  _ 

HliP=Pl=  .500  (Al=  .010) 

P 

pnflp  P=PO 

t  AMP,  f  «;r  7 r<i 

p 

*  0 

i 

13.66 

PO 

«  .300 

0.990 

54.73 

•  }ff 

izz -as _ 

pi 

=  .500 

0.010 

51.66 

P 

*  1 

0 

9.00 

N(E )  <* 

-0. 995 

♦ 

0.659  •  M(E* )  (ACCEPT 

HO* 

REJECT  HI) 

N(E)  >* 

0.995 

♦ 

0.659  •  MCE*  )  (ACCEPT 

HI* 

REJECT  HO) 
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TABLE  C6 

TESTS  OF  P  <  0.40  VERSUS  P  >  0.50 


MO  5  P  =  PQ  =  .*00 
HlsP=Pl=  .500 


(  AO  =  .100) 
(  A  1  =  .100) 


TRUE 

VALUE  or 

P 

PRQ8  ACCEPT 

P 

*  0 

1 

PO 

—  .400 

- - 

-  -  - 9..500- 

p  • 

=  .450 

3.50C 

PI 

=  .500 

0.100 

P  ■ 

*  1 

- Q 

MCE)  <= 

-9.6*7 

♦ 

0.817  •  MCE*  ) 

M( E  ) 

»-447 

A- - 

0-617  •  *(-£•>- 

sample  sizes 


12. 

£7, 


s. 


118.67 

S6.ll'Z 

- - - - —  ».#i — - - 

(ACCEPT  HO.  REJECT  HI) 


MO : P= PC= 


.*03 


— -.soa- 


( A0=  .050) 


TRUE  VALUE  QF  P 

.  ...  f  I  -0 - 

“0  =  .*00 

P*  =  .*50 

-  PI  =-.530  - 

P  ’  1 

KCEJ.-AP  -13.195  ♦ 

N  (  E  )  >=  13.195  ♦ 


PROB  ACCEPT  P  =  PO 

.  .  .  - 1 - 

0.950 

0.500 

■  J.Q5C  —  . 

0 


SAMPLE  SIZES 

- -  14.15  - 

131.61 

213.10 

- 129.53 - 


13.20 


a.aiz  •  »(£•).. 

0.817  •  MCE*  ) 


(ACCEPT.  HQ  ..REJECT  Hl-1 
(ACCEPT  HI.  REJECT  HO) 


HO:P=PC=  .403 
Ht*P-PL-^50a- 


(A0  =  .025) 

ais  .ozs) 


TRUE  VALUE  OF  P 


PO  =  .400 
P*  =  .450 


PROS  ACCEPT  P=PO 

0.975 

0.500 

- 0-025 - 


SAMPLE  sizes 

- 20-33.9 _ 


M(E>  >» 


1 


•la-4  IE. _ *.. 

16.416  ♦ 


172.85 

329.90 

.170.52 


16.42 


-0.617  «  M(F»  ) 
0.817  •  N(E») 


lACCEPI-ria. 


(ACCEPI  HI,  REJECT  HO) 


HOiP.pn. 


.4a  a 


( AOs  .010) 


HI :P  =  P  1  *  .500 


( A l =  .010) 


P 

PO 


0 

.400 

.450 


1 

9.990 

0.500 


-i  AMPLE  SIZES _ 

25.20 

223.65 


PI 

p 


.500 

1 


.010 

0 


220.63 

20.59 


N(E)  <* 
M(E>  >= 


•20.593 

20.S93 


0.817 

0.817 


R(E*  > 
M(E*  ) 


(ACCEPT  HO,  REJECT  HI) 
(ACCEPT  HI.  REJECT  HO) 
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TABLE  C7 

TESTS  OF  P  <  0.45  VERSUS  P  >  0.50 


TRUE  VALUE  OF  P 
P  =  0 

P*  =  .47 5 

“1  =  -500 


HO:P=PO=  .450  (40=  .100) 

Hl:P=Pl=  .500  (41=  .100) 

P ROB  ACCEPT  P  =  PO 

1 


sample  sizes 
21-0)5 

_ i^a.31 _ 

480.?% 

148.80 


«(E)  <=  -20.854  ♦  0.905  •  M(E')  (ACCEPT  H0»  REJECT  Ml ) 


HO:P=Pfl=  .450  (A0=  .050) 


TRUE  VALUE  OF  P  PFQ8  ACCEPT  P=P0  SAMPLE  SUES 


PO  =  .450 
P*  =  .475 


529.11 
861.  15 


HI :P=P  1*  .500  ( A l =  .010) 


P  *  0 

PO  »  .450 


=  .500 
=  1 


N(£ )  <*  -41.611  ♦ 

N(E )  »  41.611  ♦ 


0.905  •  MCE* ) 
0.9C5  •  MCE*  > 


48.21 

899.14 


896.11 

41.61 


(ACCEPT  H0»  REJECT  Ml) 
(ACCEPT  HI*  REJECT  HO) 


NCSC  TM  341-82 


TABLE  C8 

TESTS  OF  P  <  0.45  VERSUS  P  >  0.55 


HO:P=PO=  .45)  (AO  =  .100) 

Hl:P=Pl=  .550  CA1  =  .100) 


TRUE  VALUE  OF  P  PC08  ACCEPT  P=PO 

P  =  0  1 

_ ao-  *  .  A  5-0 - -  — - 0^-900 - 

P*  =  .500  ) . 500 

PI  =  .550  0.10C 


SAMPLE  SljZES 
10.95 

- M-40. - 

119.86 

87.60' 

- to~as - 


N(£)  <=  -10.949  < 

_ MCE)  >*  -  — J 


1.0  CO 

—  i.0  00 


•  MCE’) 

*  JU£  U _ 


(ACCEPT 

XACCEPX 


HO.  REJECT  HI) 


HO : P  =  P  0=  .450  ( AO-  .050) 


TRUE  VALUE  OF  P 

_ a = _ a — 


PO  =  .450 
P‘  =  .500 


PROS  ACCEPT  P=P3 

- 4 - _ 

0.950 

0.500 

0 


SAMPLE  SIZES 
_ 14. bA _ 

152.0b 
215. 50 

■  4  52  -0* - 

14.67 


xx  -14^421 — 4 - -l.OCO  »  ACE *  ) - (ACCEPT  HO.  REJECT  MA) 

NIL)  14.675  ♦  1-000  *  R(E*>  (ACCEPT  Ml.  REJECT  HO) 


HQ‘P-PC-  /  ifl  -  _  .Q2S  1- 

MllP=Pl*  1550  (Al  =  .025) 


TRUE  VALUE  .OF  F., -  PAQB- -ACCEPT  P-PO - SAMPLE  SIZES. 

P  =  0  l  18.25 

PO  =  .450  0.975  175.44 

P*  .x  .spq-  —  -  - O.  500 - 553.50 - 

PI  =  .550  0.025  173.44 

P  »  1  0  18.26 


N(E)  <  =  -18.257  ♦  l.OCO  •  «(£»>  (ACCEPT  HO.  REJECT  Ml) 


N(E)  »=  18.257 


1.000  •  R  (  E*  )  (ACCEPT  HI.  REJECT  MO) 


.MOXP  xP  Ox  .450 - LAOx  ^Ol-QX 

H1SP=P1=  .550  (Al=  .010) 


YMjjf  qf 

_£L 

_gj 

ana  igcrpr 

P  =  PQ 

SAMPLE  SI 7F S 

p 

PO 

p* 

=  0 
*  .450 

-  K/lft 

l 

0.990 

n  «nn 

22.90 

224. A1 

Ul  .  IX 

PI 

*  •  550 

uoio 

224.41 

p 

=  1 

0 

22.90 

MCE)  <» 

-22.899 

♦ 

1.000 

•  R(E*  ) 

(ACCEPT 

HO.  REJECT  Ml) 

MCE)  >« 

22.899 

♦ 

i.ooo 

•  MCE’  ) 

(ACCEPT  HI.  REJECT  MO) 

C-10 


NCSC  TM  341-82 


TABLE  C9 

TESTS  OF  P  <  0.50  VERSUS  P  >  0.60 


HO : P  =  P  fl  =  -500  CAO  =  .100) 

HI  :P=P  1  =  -60  0  C  U  =  .100) 


TRUE 

VALUE  OF  P 

PSOB  ACCEPT  P=l 

P 

=  0 

1 

=  ,*>«0 

Q-  oon 

?• 

=  .550 

3.500 

p  i 

=  .600 

0.  100 

_ p- 

_ 5T _  1 _ _ _ _ 

.  _ Q  _ 

SAMPLE  SIZES 
9.8S 

JAUi - 


113.5/ 

82.35 

_ IP. 05 


MCE)  <=  -12.051  ♦  1.226  »  MCE*)  CACCEPT  HO.  REJECT  HI) 

— *X£)  >- 12.051 A - L.22A.  ClI'l - C.ACCFPT  HI.  REJECT  HOI 


H0:P=PC=  .50)  C  A0=  .050) 

_ _ _ HU-E=P1?  .600 _ CX1=  .050) _ 

TRUE  VALUE  OF  P  PROS  ACCEPT  P=PO  SAMPLE  SIZES 


- J* _ s _ 0 _ l _ _ _  tl.PB 


PO 

p  • 

_  ,.P1 

=  .500 
=  .550 
=  .i£IQ_ 

0.950 
0.500 
_ 3.050 

129.33 

213.10 

131.61 

p 

*  1 

0 

16.15 

,rn  ,= 

■UU5fl 

*  1-776  •  HCF* 1 

CACCFPT 

HQ. 

RFJFCT 

ML) 

NCE)  >= 

16. 150 

*  1.226  *  MCE*  ) 

CACCEPT 

HI, 

REJECT 

HO) 

Hl:P=PI=  .600  CAl=  .025) 


JI 

WAUlf  flf 

P 

ppnn  actfpi  P-pQ 

1 AMP  I  F  SI7FS 

P 

=  0 

i 

16.62 

PO 

-  .500 

0. 9T5 

120.52 

_ _ ar 

3- 500 

37  9.90 

pi 

*  .600 

0.025 

122.85 

p 

=  1 

0 

20.09 

MCE)  <=> 

-20.096 

♦ 

1.226  •  MCE*  )  CACCEPT 

HO.  REJECT  HI) 

NCE)  >* 

2C.096 

♦ 

1.226  •  MCE* )  CACCEPT 

HI,  REJECT  HO) 

HO*P=PC=  .500  CA0=  .010) 

Hl:P*Pl*  .600  CA1=  .010) 


TRUE 

value  of  p 

PROS  ACCEPT  P=PO 

SAMPLE  SIZES 

P 

*  0 

1 

20.59 

PO 

»  .500 

0.990 

220.63 

— _ 

P  1 

-  .600 

0.010 

225.65 

P 

=  l 

0 

25.20 

NCE)  «*  -25.203  ♦  l.ZZ*  *  MCE*)  CACCEPT  HO.  REJECT  Hi) 

MCE)  >»  25. 203  ♦  1.226  •  MCE*)  CACCEPT  HI.  REJECT  HO) 


C-ll 


NCSC  TM  341-82 


TABLE  CIO 

TESTS  OF  P  <  0.55  VERSUS  P  >  0.60 


HOTP=PO=  .530  ( AO-  .100) 

JCUP=PJs.--60Tl. _ (A  t*  .100) 


TRUE  V 1LUE  OF  P 

PROS  ACCEPT  P=P 0 

SAMPLE  SUES 

P  *  0 

1 

18.65 

_ ftQ  *  _ 

0 . 

P«  =  .575 

0.500 

T  1 

471.0# 

“1  =  .600 

0.100 

345.09 

-a — =-  — i - — - — - a- — - 25-25. 


NCE)  <=* 

-25.252 

1.354  •  V(E* ) 

(ACCEPT 

HO# 

REJECT 

Ml) 

_ 

^Tnwrg 

1.354  »  M(E»  ) - 

{ ACCEPT 

-H3— 

-REJECT 

HOi 

HOTP=PC=  .550 
-H1^P=P1j--.5O0 


(  A0  =  .050) 


TRUE  VALUE  QF  P 

_ 8U 

PO  =  .550 
P*  =  .575 


PROS  ACCEPT  P=PO 


SAMPLE  SIZES 
- 25-flQ. - 


0.950 
0. 500 
0.-0  56- 


51A.95 
845 .95 
-520-22- 


53.84 

t accept  ho.,  reject  m  i_ 


N(E)  >=  55.840 


1.554  »  M( E  *  ) 


(ACCEPT  HI.  REJECT  90) 


H<UP=P0=  .550- 


Ml s  P=P  1  =  .600 


(Al»  .025) 


THUE  VALUE  OF  P 


p«.i«  ifrrpi  p aPn 


SAMPLE.  SIZES 


P 

PO 

-PJL- 


0 

.550 
— 52S- 


0.975 

0.500 


51.10 
676.51 
63- 


—1309 


PI 

P 


.600 

1 


0.025 

0 


68  3.28 
42.10 


N(E)  <=  -42.104 

*  1.354 

*  M(E»  ) 

(ACCEPT 

HO# 

REJECT 

Ml) 

NCE )  >=  42.104 

♦  1.354 

•  MCE') 

(ACCEPT 

HI. 

REJECT 

MO) 

HOT  P«PC» 

.550 

( AQ=  .010) 

»P1TP*P1# 

.600 

(Al  =  .010) 

TRUE  VALUE  OF  P 
P  *  0 

— PO — =—550 - 


PRO 8  ACCEPT  P=PO 
1 

• - 0.990 - 


SAMPLE  SIZES 
39.01 

- 625-02 - 


P*  *  .575 
PI  i  .600 


0.500 

0.010 

- 0- 


2060.32 
884.09 
- 52-83- 


NCE)  «*  -52.811 
NCE )  >*  52.811 


1.354  •  N(E»> 
1.354  •  M(E»> 


(ACCEPT  HO#  REJECT  Ml) 
(ACCEPT  HI#  REJECT  MO) 


NCSC  TM  341-82 


TABLE  Cll 

TESTS  OF  P  <  0.50  VERSUS  P  >  0.65 


HO  SP=P  0  =  .500  (AO*  .100) 

_ HDt=ei=_.£5a  _  (  Ai=  .100)  . 


TRUE 
.  P 

VALUE  OF 

- _  o _ 

P 

P PO B  ACCEPT  P*P0 

SAMPLE  SIZES 

PO 

s 

.500 

0.900 

37.20 

p« 

s 

.576 

0.500 

51.59 

-  -Pi- 

_ 

fj  S  fi 

...  a^ioc _ 

p 

= 

1 

0 

8.32 

HC£1  <= 

-  a*  s  75 

♦ 

.  l._J59  *  MLEU  (ACCEPT 

HO# 

REJEC 1 

Ml) 

N(E)  >= 

e 

.175 

♦ 

1.359  •  M(E*  )  (ACCEPT 

HI# 

REJECT 

HO) 

H0SP=PC=  .500  (A0=  .050) 

HI SP=P 1=  .650  ( Al=  .050) 

_ raut 

MAE 

Uf  OF 

_2_ 

_ P8Qfi_ACC£P.I-P=PQ 

SAMPLE  SIZES 

p 

= 

0 

1 

3.25 

PO 

= 

.  5C0 

0.950 

56.20 

P  • 

= 

.576 

0.500 

92.65 

pi 

= 

.650 

3.050 

52.99 

p 

* 

1 

C 

11.22 

ME)  <  = 

-11 

.223 

♦ 

1.359  »  ME*  )  (ACCEPT 

HO. 

REJECT 

HI) 

NCE)  >= 

11 

.223 

♦ 

1.359  .  N(E*  )  (ACCEPT 

HI# 

REJECT 

HO) 

HO:P=PC=  .500  C  AO=  .025) 

HUP=P1*  .650  t  At-  .025) 


TRUE  VAL-JE  OF  P 

PROB  ACCEPT  P=P0 

SAMPLE  sizes 

P  =  0 

1 

10.27 

PO  =  .500 

C.  975 

73.81 

P«  =■  .526 

0.500 

143. *1 

PI  *  .650 

0.025 

76.16 

t _ 2 _ A _ _ _ 1) _ _  _ L5.?i 


N (E )  <= 

-13.96*  ♦ 

1.359  •  MEM 

(ACCEPT 

HO# 

REJECT 

HI) 

N(E>  >« 

13.96*  ♦ 

_ 1.  35 9  .  MEM _ 

_ ( ACCEPT 

HI. 

REJECT 

HO) 

Mtp*p«*  .500  (AQ=  .010) 

nnr»ri«  .6so _ t ai*  .oio) _ 


TRUE  VALUE  OF  P 

P  *  0 

PROB  ACCEPT  P’PO 

1 

il  MU 

SAMPLE  SIZES 

12.88 

<»5-<0 _ 

P» 

*  .576 

0.500 

225.6* 

PI 

=  .650 

0.010 

98.5* 

R - 

= - 1 - 

___o _ 

— 

17.51 - 

ME)  <*  -12.51*  ♦ 

«t)  3m - 12.51* - * 


,555 


HIE*  > 
-Wt'J 


(ACCEPT  K0.  REJECT  HI) 

:cm 


C-13 


NCSC  TM  341-82 


TABLE  C12 

TESTS  OF  P  <  0.50  VERSUS  P  >  0.70 


HOJP-PO- 
HUP-P  i* 


>500 

.700 


(A 0*  .100) 
(A1-  .100) 


TRUE  VALUE  OF  P 

- p - s - 0 - 


PO  =  .500 
P*  =  .603 
-PI.  --  _ZOO 
P  =  1 


PSOB  ACCEPT  P-PO 

- -  t_  -  .  . 

0.900 

0.500 

0.100 

0 


SAMPLE  SIZES 
>10< - 


20.16 

28.09 

21.1b 

6.51 


MCE)  >= 


6.530 


-4^U  *  JU£*  1 — 
1.518  •  MCE*  > 


( ACCEPT  MO.  8 EJECT  U 
(ACCEPT  HI.  REJECT  HO) 


HO:P=PC~  .500 
HUP-PI*  .700 


CAO-  .050) 
CA1-  .050) 


TRUE-  »*L«E  Of  P 


PAOO  ACCEPT  P-PM 


SAMPLE  SUES 


p 

=  0 

1 

5.76 

PO 

=  .500 

0.950 

10. AO 

p«- 

8.500 

—  -  SO.AA 

— 

PI 

»  .700 

0.050 

12.21 

p 

=  1 

0 

8.75 

NCE )  <- 

-8.751 

♦ 

1.518 

*  MCE*  )  (ACCEPT 

HO.  REJECT 

HI) 

MCE)  »- 

8.751 

♦ 

1.518 

*  MCE*  )  (ACCEPT 

HI.  REJECT 

HO) 

MOJP-PO- 

.50)  (AO-  .025) 

HltP-Pt* 

.700  CAl-  .025) 

TRUE 

VALUE  OF 

P 

PROS  ACCEPT  P-PO 

SAMPLE  SIZES 

P 

=  0 

1 

r.17 

PO 

*  .500 

0.975 

JP.92 

_  41 1. 

(K  SOfl  ..  - 

/B  A  9 

pi 

*  .700 

0.025 

62.10 

p 

=  1 

0 

10.89 

MCE)  <* 

-10.868 

♦ 

1.518 

*  MCE*)  (ACCEPT 

HO.  REJECT 

Ml) 

NCE)  >« 

10.888 

♦ 

1.518 

*  MCE*)  (ACCEPT 

HI.  REJECT 

HO) 

HOTP-PC- 

.500  (AO-  .010) 

HI  sP*P I- 

.700  (A1-  .010) 

TRUE 

VALUE  or 

P 

PROS  ACCEPT  P-PO 

SAMPLE  SIZES 

P 

*  0 

1 

f.00 

■M  ft  v  ftft 

P* 

*  .601 

0.500 

122.85 

PI 

•  .700 

0.010 

56.71 

11.66 


MCE)  <■  -1 3.657  ♦ 


1.518  •  MCE*) 


(ACCEPT  Ht.  REJECT  Ml) 


NCSC  TM  341-82 


I 

1  TABLE  C13 

TESTS  OF  P  <  0.60  VERSUS  P  >  0.70 


HO«P»P0=  .600  CAO*  .100) 


TRUE 

VALUE  OF  P 

PPO0  ACCEPT  P*PO 

SAMPLE  SIZES 

. p  - 

*  G 

j 

PO 

«  .600 

9.900 

27.04 

p* 

=  .651 

0.500 

too. or 

s-i-  - - -a.  too - - ajuio — 

P  =  1  0  14.25 


NCE)  <»  -1 4.254  •  1.066  •  MCE1)  (ACCEPT  HO.  REJECT  HI) 

JHE)-» 14~2S4 * 1,064— «.-»<£«  ) - (.ACCEPT  HI.  REJECT  HO) 


HO  *  P=  P  C  =  .600  ( 40=  .050) 


TRUE  VALUE  OF  P  POOR  ACCEPT  P»PO  SAMPLE  SIZES 


-X — 

PO 

- S - u — 

*  .600 

- 1__ 

0.950 

. 

_ UU4A _ 

117.35 

P» 

*  5.651 

0.500 

195.50 

P  1- 

= 

t PP-A* 

p 

*  i 

0 

19.10 

Mfft 

>m  iflt 

Jtfifc 

*  Mrrtf 

firrrpr 

N(E  ) 

>* 

15.101 

♦ 

1.866 

•  *(€•) 

(ACCEPT 

HI. 

REJECT  TO) 

m 

■ 

n  m 

/  lAz 

HI JP*  P  J* 

.700 

(Ala  .025) 

value1  nr 

P*P1L 

cam»i  r  tv7r« 

p 

=  0 

1 

12.73 

PO 

=  .600 

0.975 

154.12 

p* 

1 1<  ■ 

302.66 

PX 

«  .zoo 

0.025 

161.12 

p 

•  1 

0 

23.77 

N(E) 

<3 

-23.766 

♦ 

1.866 

*  SUE*  ) 

(ACCEPT 

HO. 

REJECT  HI) 

N(E) 

>* 

2  3.766 

V  1.866 

•  H(E*  > 

(ACCEPT 

HI. 

REJECT  HO) 

HOAPaPO- 

.600 

(AO-  .010) 

HI  *P*P  1* 

.700 

(At>  .010) 

TRUE 

VALUE  OF 

P 

PROS  ACCEPT 

P*PO 

SAMPLE  SIZES 

P 

a  0 

1 

15.97 

PO 

149-41 

p* 

-  .651 

0.500 

476.14 

PI 

«  .70f 

0.010 

206.47 

Q 

«  | 

a 

24. at 

N(E) 

<* 

-29.009 

♦ 

1.866 

•  R(E*  > 

(ACCEPT 

HO. 

REJECT  HI) 

ALII 

_ 

A 

1-A6A 

..Ml  F»  1 

(ACCEPT 

Hi* 

REJECT  HO) 

4 


C-15 


HOiP»PC»  .650  (  A0>  -100) 


TRUE  VALUE  OF  P  PaOB  ACCEPT  P=PO  SAHPLE  SljtES 


11(0  >s  29.649  ♦  2-0(0  •  HCE*)  {ACCEPT  Hl»  REJECT  HO) 


H1SP=P1=  -TOO  (Al  =  .050) 

TRUE  VALUE  OF  P  PROB  ACCEPT  P=PO 

a  a  « 


PO  *  .650  0.950 

P*  =  .675  0.500 


SAHPLE  SITES 

■  m  m  M 


456.27 

756.92 


19.fi 


N(E)  »=  59.732  ♦  2.0(0  »  H(E')  (ACCEPT  HI.  REJECT  HO) 


HI tP>P t*  .700  CAl«  .025) 


P  =  0 

PO  =  .650 


0.025 

0 


2.080  •  Alt' ) 
2.0(0  ■  HIE* ) 


21.77 

601.86 


618.14 

49.44 


(ACCEPT  HO.  REJECT  HI) 
(ACCEPT  HI.  REJECT  HO) 


HOIP.PO.  .650 
HliP«PI<  .700 


(AO*  .010) 
(Al>  .010) 


TRUE  VALUE  OF  P 
P  =  0 

06  •  £ cn 


P*  «  .675 
Pt  .  .700 


PROB  ACCEPT  P.PO 
l 


0.500 

0.010 


SAHPLE  SIZES 
29.81 


1848.35 

799.01 


(ACCEPT  HO.  REJECT  HI) 


NCSC  TM  341-82 


TABLE  C15 

TESTS  OF  P  <  0.50  VERSUS  P  >  0.75 


MO»PapOa  .500  ( *0=  .100) 

_ HUPaPl*  -.750  _ (Ali  .100) _ 

TRUE  VALUE  OF  P  PROB  ACCEPT  P>PO  SAMPLE  SUES 


PO 

p* 

»  .500 
*  .631 

0.900 

0.500 

0.10« 

12.22 

17.  Ik 

1  I.lk 

_ 

p 

1 

'o 

5.42 

nfo  *•- 

Ala 

1  Tlfi 

HQr 

afjrrr  itn 

N( E )  >* 

5.419 

♦ 

1.710 

»  MCE* )  CACCEPT 

Ml. 

REJECT  MB) 

■■■■■I 

HHHBI 

m 

Mrflltxrl 

T**}  PC  '*5 

HUPaPla 

.750  CA1=  .050) 

vsur 

p 

pflnn  irrr#T  PsBn 

1AI7LF  stirs 

p 

»  0 

1 

4.25 

PO 

«  .500 

0.950 

10.42 

p« 

a  -43| 

0.500 

30.05 

pi 

*  ./SO 

0.050 

20.26 

p 

a  1 

0 

7.26 

MCE)  «■ 

-  7.262 

♦ 

1.710 

•  MCE*)  {ACCEPT 

HO. 

REJECT  Ml) 

MCE)  >* 

7.262 

♦ 

1.710 

•  MCE*  1  {ACCEPT 

HI. 

REJECT  MO) 

JUUPiCIk. 

— .tAfl 

MUPaPla 

.750  (Ala  .025) 

p 

pflnn  irrrvr  PaPA  . 

.  £ampi  r  curt 

P 

a  0 

1 

5.29 

PO 

■  .500 

0.975 

24.20 

.  9  , 

AP  PC 

PI 

a  .750 

0.  025 

26.61 

p 

*  1 

0 

9.04 

MCE)  <> 

-9.035 

♦ 

1.710 

•  MCE* )  (ACCEPT 

HO. 

REJECT  Ml) 

MCE)  >» 

9.035 

♦ 

1.710 

•  MCE*)  (ACCEPT 

HI. 

REJECT  MO) 

HOlPaPOa 

.500  CAO>  .010) 

HUPaPla 

.750  (Ala  .010) 

TRUE 

VALUE  OF 

p 

POOR  ACCEPT  P-PO 

SAMPLE  SIZES 

P 

*  0 

1 

6.63 

tl  Uft 

P* 

a  .631 

0.500 

75.13 

PI 

a  .750 

0.010 

34.43 

_ t— 

— a _ L— 

-JL. 

11.33 _ 

MCE)  <■  -11.331  ♦  1.710  •  MCE* ) 


(ACCEPT  MO.  REJECT  Ml) 


NCSC  TM  341-82 


TABLE  C16 

TESTS  OF  P  <  0.60  VERSUS  P  >  0.75 


i 

\ 


H0sP=PC3  .600 

<A0=  .100* 

_Mi  tPaJLla _ VO _ 

rila  IflAl 

TRUE 

VALUE  UF 

P 

PROS  ACCEPT  P-P0 

SAMPLE  SIZES 

- 8 — 

— s - 0 — 

_ t- 

&  if 

P0 

3  .600 

0.900 

52.61 

P* 

=  .678 

0.500 

66.01 

- Rl- 

_  ./  5  0 

rt  |Af) 

p 

=  t 

0 

9.85 

_ __| uu^u. 

* 

t.  Ufc  UUj!  x 

firrrpt 

MA-  or.irrr  un 

N(E)  »a 

9.867 

♦ 

2.106  •  N(E') 

(ACCEPT 

HI.  REJECT  HO) 

f  Art- 

MlsP3M=  .750 

CA1*  .050) 

_ TRUE 

value  nr 

PflflR  irrm 

P»P0 

SAMPLF  SUES 

P 

3  a 

1 

6.26 

PO 

3  .600 

0.950 

68.97 

P* 

3  .678 

6.500 

82.66 

_ ft| 

p  ^7Sft 

O-flSO. 

51  a  15 

p' 

=  1 

0 

15.20 

net)  -t" 

-1  j,  |<|>5 

t ACCEPT 

MCE)  >3 

15.195 

♦ 

2.106  •  MCE*  > 

(ACCEPT 

Hi.  REJECT  NO) 

g-Am _ £  A  m _ _ % 

"rV"  \  w w  —  *wC7t 

Ht*P*Pl*  -750  CAt*  -025* 


AtC€P*-P^P0 

I 


4 AMPLE  SUES 

r.79 


PO 

3  .600 

0.975 

66.51 

PI 

»  -750 

0.025 

69.81 

P 

=  1 

0 

16.62 

MCE) 

«* 

-16.618 

♦ 

2.106 

•  MCE*)  (ACCEPT 

HO. 

REJECT  Ml) 

MCE) 

>* 

16.618 

• 

2.106 

•  MCE*)  (ACCEPT 

HI. 

REJECT  MO) 

HO«P»P03 

.600  ( A0*  .010) 

HUP3R13 

.750  <A1«  .010) 

TRUE 

VALUE  OF 

P 

PROS  ACCEPT  P-PQ 

SAMPLE  SIZES 

P 

■  0 

1 

9.70 

to- 

5a  PRO 

til  ?f 

p* 

*  .678 

0.500 

201.55 

PI 

*  .750 

0.010 

90.52 

_ 

1 

9A-SO 

MCE) 

<» 

-20.595 

♦ 

2.106 

•  MCE*)  (ACCEPT 

HO. 

REJECT  Ml) 

- MCW- 

>■ 

-W.5W 

- 8^486- 

^*2  I  11 

ETH 

PTTTTTwrr™™ 

C- 18 


NCSC  TM  341-82 

TABLE  C17 

TESTS  OF  P  <  0.70  VERSUS  P  >  0.75 

HOtP*PO*  .700  (AO*  .100) 


TRUE  VALUE  OF  P 

_ a. _ s _ a _ 


PO  *  .700 
P*  *  .725 


PSOB  ACCEPT  P=PO 
_  % 


0.900 

0.500 


SAMPLE  SIZES 

1  9  AC  1 


274.5* 

503.8(1 


31.85 


N(E)  >*  42.677 


2.643  •  M(E')  (ACCEPT  HI.  REJECT  HO) 


HI JP»P 1  *  .750  (Al*  .025) 


N(E)  <*  -53.101 
N(E)  >*  53.101 


2.643  •  M(E') 
2.643  •  M(E»> 


(ACCEPT  HO.  REJECT  HI) 
(ACCEPT  HI.  REJECT  HO) 


HOiP*PQ*  .700 
H1»P*P  I*  .750 


(AO-  .OtO) 
(Al*  .010) 


TRUE  VALUE  OF  P 
P  *  0 


P’  •  .725 
PI  *  .750 


PROS  ACCEPT  P*PO 
1 


0.500 

0.010 


SAMPLE  SIZES 
25.20 

mil. 


1678.62 

730.56 


N(E)  <*  -66.603  ♦  2.643  •  V(E* ) 


(ACCEPT  HO.  REJECT  HI) 


H01P=P0=  .MO 
H1»P*P1=  .*00 


(A0=  .050  > 
t At*  .050} 


- Taut  value  of-  J  - 

P  *  0 

PO  -  .600 

_ P* _ a-»Zfl2 - 

PI  *  .*00 
P  a  l 

H(EI  <*  -10.235  ♦ 

R(E)  »=  10.235  ♦ 


PROS  ACCEPT  P=PO 
1 

0.950 

-  0.500 

0.050 

0 


SAMPLE  UZ£S 
6.25 
25.32 

61-6*  - 
2*. 96 
10.2% 


2.409  •  me*) 
2.409  *  MCE* ) 


HOtfaPQs  .600 

MUP*P1*  .800 


{ACCEPT  HO,  REJECT  HI) 
{ACCEPT  HI,  REJECT  HO) 


{ A0=  .025) 
(Ala  .025) 


TRUE  VALUE  OF  P 
P  a  0 

P*  a  .702 
PI  a  .800 

- P - a - 4 - 

IKE)  <a  -12.735  ♦ 

ICE)  >a 


PROS  ACCEPT  P=PO 
1 

0.975 - 

0.500 

O.OZ5 

-  --  0 


sample  sizes 

5.29 

33.26- 

67.31 

38.03 

12.73. 


2.409  •  M(E»> 
2.409  •  MCE’) 


(ACCEPT  HO.  REJECT  Ml) 
(ACCEPT  HI,  REJECT  HO) 


MtlPapQ*  .60* 
_ _ HlJPaPl*  .808 


( AO*  .010) 


TRUE  VALUE  OP  P 
P  a  0 


IKE)  <■  -15.973 


PROS  ACCEPT  P*PO 
I 

- 0.990 -  - 

0.500 

0.010 

0 


SAMPLE  SIZES 
6.63 

—  -  63.01 - 

105.89 

49.21 

15-97 


2.409  •  R«E») 

2.6  C6-*  tUE*  ) 


(ACCEPT  HO.  REJECT  HI) 
- (ACCEPT  *4 «-  REJECT  HO) 


C-20 


NCSC  TM  341-82 


TABLE  C19 

TESTS  OF  P  <  0.70  VERSUS  P  >  0.80 


HOtP=PO*  .700  C AO*  .100) 

hhp=pi=  .aao _ tAts  -loai 


TRUE 

P 

VALUE  OF 
=  Q 

p 

PROS  ACCEPT  P=P0 

1 _ _ 

SAMPLE  SIZES 

5 . 42j _ 

PO 

*  .700 

0.900 

62.4flJ 

p* 

*  .752 

0.500 

89.  ip 

A  i  |  ftft 

ftft  ,X\ 

p 

>  1 

b 

16.45 

ts 

♦ 

rm 

REJECT  Ml) 

N(E) 

>3 

16.455 

♦ 

3.036 

*  *(£• )  (ACCEPT 

HI. 

REJECT  MO) 

■mu 

HI 

■ 

HI JP*P  1  = 

.800  ( Al=  .050) 

Tflllg 

uai  nr  nF 

_  _ PfiQR  irrfpr  p  =PQ _ 

SAMPLE  ST7ES 

p 

3  0 

1 

7.28 

PO 

*  .700 

0.950 

94.00 

>  -  IS? 

a  «L00 

PI 

3  .800 

0.050 

102.98 

P 

3  1 

0 

22.05 

N(E) 

<3 

-22.051 

♦ 

3.0  36 

*  MtE*)  (ACCEPT 

HO. 

REJECT  Ml) 

M(E) 

>* 

22.051 

♦ 

3.036  •  M(E  •  )  (ACCEPT  HI. 

REJECT  HO) 

H0JP3P0= 

.700  (A0*  .025) 

Hl»P*Pl* 

.800  (  Al*  .025) 

.  .TOUT 

1114  iic  nr 

Pena  irrrtj  ma 

r  trtre 

P 

=  0 

1 

9.04 

>  ' 

®0 

3  .700 

0.975 

123.56 

—jut— 

-  £  _IU.  . 

pi 

3  .aoo 

0.025 

135^25 

p 

»  1 

0 

27.44 

NtE) 

<3 

-27.436 

♦ 

3.036 

•  R(E* )  (ACCEPT 

H0. 

REJECT  Ml) 

MCE) 

>* 

27.436 

♦ 

3.036 

•  M(E*  )  (ACCEPT 

HI. 

REJECT  MO) 

H0lP*PC» 

.700  (AO*  .010) 

H1«P*P1* 

.800  (Al*  .010) 

TRUE 

VALUE  OF 

p 

PROS  ACCEPT  P»P0 

SAMPLE  SIZES 

P 

=  0 

1 

11.33 

gq_ 

a  -TAQ 

IS4-47 

p» 

•  .752 

0.500 

309.99 

pi 

3  .800 

0.010 

175.00 

_B _ 

_ a _ 1 _ 

ft 

IA  If 

REE) 

<3 

mm 

R 

3.0  36 

•  M(E' )  (ACCEPT 

HO. 

REJECT  Ml) 

mu 

Bwnni 

- 3.036 

■«)><£.»  ) - (ACCEPT 

-HU- 

REJECT  HO) 

C-21 


NCSC  TM  341-82 


TABLE  C20 

TESTS  OF  P  <  0.70  VERSUS  P  >  0.85 


HOsP=PO=  .700 
HViP=PX=-~a50- 


(A0«  .100) 

(  Al—  .IOOX 


TRUE  VALUE  OF  P 

-  p  = - a - 

PO  =  .700 
P*  =  .781 
PI  =  .850-  — 

P  =  l 


PROS  ACCEPT  P=PO 
1 

0.900 
0.500 
a.  ioo 
o 


SAMPLE  SUES 
-  J.i/i 

ZA.AO 

is-  af 

28.79 

11-52 


MX  EX  cx-ll.ll/  ♦ 
MCE)  >=  11.317  ♦ 


5—520  *  MCE*  X 
3.5  70  •  NEE*  ) 


LAC CEP I  HO.  REJECT  Mil 
(ACCEPT  HI.  REJECT  HO) 


HO:P»PO=  .700 
- HltP-Pls  .850 


(A0=  .050) 

...  (  AX=  -  -050) _ 


TRUE  VALUE  OF  P 


PROS  ACCEPT  P=PO 


SAMPLE  SIZES 


PO 

=  .700 

0.950 

36.79 

p» 

»  .781 

0.500 

6*.  *2 

*  850 

41, 49 

p 

=  1 

0 

15.17 

«« 

-15.145- 

-* —  1.570  *  M(  E  "  ) 

(ACCEPT 

HO.  REJECT  HEX - 

N(E )  »* 

15.165 

♦  3.570  *  H(  £•  ) 

(ACCEPT 

HI.  REJECT  HO) 

_ mf.p.gif.  .rftO 

€ ifla  1 

HI  :P=P  1»  .850 

(At=  .025) 

TRUE 

VALUE  OF 

P  PROS  ACCEPT 

PxRO 

SAMPLE  SIZES 

P 

*  0 

l 

5. 29 

PO 

=  .700 

0.975 

48. 3Z 

_ P  • 

_ 

H-M 

PI 

=  .850 

0.025 

57.00 

P 

=  1 

0 

18.87 

HCE)  <* 

-18.869 

♦  3.570  •  H(E* ) 

(ACCEPT 

HO.  REJECT  Ml) 

M(E)  »* 

18.869 

•  3.570  •  H(E*  ) 

(ACCEPT 

HI.  REJECT  HO) 

HO«P=PC*  .700 

(A0=  .010) 

HUP  =  P1  =  .850 

(Al  =  .010) 

TRUE  VALUE  OF  P 
P  *  0 

—  PO - «--JOO — __ 


P«  =  .781 
PI  »  .850 
A - = - X- 


PROS  ACCEPT  P»P# 
I 

- MU. - - 

0.500 

0.010 


SAMPLE  SIZES 
0.63 

- 62.51 

156.90 

73.75 

_ jfi.tr _ 


M(E)  <»  ”2 3.667  •  3.570  •  MCE*)  (ACCEPT  HO.  REJECT  HI) 

AtO  M-  2  3.667  — A 5.570  •  R(E' X (ACCEPT  1U«  REJECT  HOI 


C-22 


NCSC  TM  341-82 


TABLE  C21 

TESTS  OF  P  <  0.75  VERSUS  P  >  0.85 


HO:P»PO=  • 750  C  AO  =  .100) 


TRUE 

VALUE  OF 

P 

miP»Pl»  .810 - (-AI*  .100) 

PSQB  ACCEPT  P*PQ 

SAHPLE  SIZES 

P  - 

=  -  0 

_ _ _ j- _ 

&  . 

PO 

»  .750 

0.900 

51.96 

P* 

-  .801 

0.500 

I5.5| 

p  4_ 

=  ,4^0 

o  .  100 

«a  A4 

p" 

=  i 

0 

17.55 

N(F1  <* 

-1 7.5S5 

t 

I.-0P1  •  ( ACCEPT 

HO. 

RfJFCT  Hll 

N(E)  »* 

17.555 

♦ 

*.0*1  *  H(E* )  (ACCEPT 

HI. 

REJECT  HO) 

HI t  P  =  P  1  =  .850  (  Al  =  .050) 

TRU£ 

VALUE  Of 

4L 

_  PBOfl  ACCEPT  P-pQ 

r  *  t.7  r  & 

p 

*  0 

i 

5.7<> 

PO 

*  .750 

0.950 

78.12 

£• 

-  *  .go? 

Q.5Q0 

1  ™ 

pi 

=  .850 

0.050 

89.01 

p 

=  1 

0 

21.52 

MCE)  <* 

-21.525 

♦ 

4.0*1  .  MtE* )  (ACCEPT 

HO. 

REJECT  HI) 

NCE)  >= 

23.525 

♦  t.OCt  •  M(E»)  (ACCEPT  HI.  REJECT  HO) 

HOJP=PO=  .750  C  40=  .025) 

H1;P=P1®  .850  {*1=  .025) 


TRUE 

VALUE  OF 

P 

PROS  ACCEPT  P*PO 

SAMPLE  SIZES 

P 

«  0 

1 

7.17 

_ gq 

— »- 

_ q,9P5  _ 

1 Q?- A*  _  _ 

p* 

=  .803 

0.500 

209.92 

pi 

s  .850 

0.025 

116.91 

p 

*  1 

0 

29.27 

N(E  )  <» 

-29.270 

♦ 

4.0*1  •  HIE*  )  (ACCEPT 

HO.  REJECT  HI) 

H(E )  >= 

29.270 

♦ 

4.0*1  •  H(E*  )  (ACCEPT 

HI.  REJECT  HO) 

HO>P*PO»  .750  ( AO*  .010) 

HUP»P1*  .850  ( Al*  .010) 

TRUE 

VALUE  OF 

P 

PBOB  ACCEPT  P=P0 

SAMPLE  sizes 

P 

*  0 

1 

9.00 

_ e_o_ 

a  -7S0 

<1-990 

p» 

*  .803 

0.500 

110.25 

pi 

*  .850 

0.010 

151.29 

- e _ 

— - - 1— 

— 

- 0 - 

- 16.71 - 

N(E)  <«  -16.711  ♦ 


t.Od  •  «!(£•) 


(ACCEPT  HO.  REJECT  HI) 


NC SC  TM  341-82 


TABLE  C22 

TESTS  OF  P  <  0.70  VERSUS  P  >  0.90 


HOtP*PO*  .700 

( AQa  .100) 

-  — - - 

— 

JUlPsPls  .900 

(Ala  .1000 

-  -  - 

TRUE 

VALUE  OF 

P 

PROS  ACCEPT 

P=PO 

sample  si J 

:es 

.  . .  P 

-« - 0- 

1 

2.00i 

[.  _ _  .  _ 

PO 

.  .7  00 

0.900 

ll.AA 

P» 

*  .111 

0.300 

17.4* 

PI 

=  .900 

0.100 

15.11 

P 

-  l 

0 

8.74 

N(E  )  <  = 

-8.743 

♦ 

4. 371  •  M(E*  ) 

(ACCEPT 

HO. 

REJECT 

HI) 

N(E>  » 

8.7  A3 

♦ 

4.371  a  «<£• > 

(ACCEPT 

HI. 

REJECT 

HO) 

HOtPaPOa  .700 

(A0>  .0501 

» 

TRUE 

VALUE  OF 

P 

PROS  ACCEPT 

P=PO 

SAMPLE  SUES 

P 

=  0 

1 

2.  68 

PO 

a  .700 

0.950 

17.25 

P« 

a  .81A 

0.500 

31.40 

P 

*  1 

0 

11.72 

*(«-» 

-U-/IR 

*- 

4.  Ml  a  »(£•> 

(ACCEPT 

HO. 

REJECT 

Ml) 

R(E»  >» 

11.716 

♦ 

4.371  a  MCE* » 

(ACCEPT 

HI. 

REJECT 

HO) 

. 

_ _ . _ _ 

- HO«P-P0a  .700 - 

(A0»  ,025  V 

„  _ 

.  _ _ _  . 

MllP=P|a  .900 

(Al»  .025) 

_ XUUZ-XMMt  -Of 

P- 

PROa  ACCEPT 

PaPO  _ 

SAMPLE  SUES  -  -  .. 

p 

a  0 

1 

3.33 

PO 

a  .700 

0.975 

2Z.65 

-  -  ~P'9~ 

*-.844 

— 

....  -  0.500 

-  . 

48.41 

PI 

a  .900 

o.ozs 

29.92 

p 

a  1 

0 

14.58 

HCE)  «• 

-14.578 

♦ 

4.171  a  V(E* ) 

(ACCEPT 

HO. 

REJECT 

MU 

KEI  >■ 

1A.S78 

♦ 

4.371  •  M(E* ) 

(ACCEPT 

HI. 

REJECT 

HO) 

HOt  pa P 0*  .700 

( AO*  .010) 

HUPaPla  .900 

(At*  .010) 

TRUE 

VALUE  OF 

P 

PROB  ACCEPT 

PaPO 

SAMPLE  SUES 

P 

«  0 

1 

4.18 

_ P0_*-— POO- 

_  . 

.  0.990 

. 

29.31 

p* 

<  .814 

0.500 

76.48 

PI 

a  .900 

0.010 

38.71 

. p 

-*  i - 

_  0 

18.28 

t.m  •  »(e*> 
- um-i-iu1  e 


ME)  < 


18.284  ♦ 


(ACCEPT  HO.  REJECT  HI) 
(ACCEPT  HI— REJECT  HOI 


NCSC  TM  341-82 


TABLE  C23 

TESTS  OF  P  <  0.75  VERSUS  P  >  0.90 


ho*p*pc»  .750  c*o«  .loot 


TftUE 

p  -  -  -g _ 

VALUE  or 

-s _ 0_ 

P 

.900 - (Al*  .100) 

phob  accept  p*po 

i 

SAMPLE  Slices 
?.l  n! 

PO 

a  .750 

0.900 

19.06. 

p* 

*  .8  3* 

0.500 

28.9  b* 

_  .... 

-  _  -  a  {aa 

Pl-Pt 

P 

*  1 

0 

12.05 

)  ts 

-IP  flU 

MCE)  >- 

12.051 

♦ 

5.026  •  H(E* )  (ACCEPT 

HI.  REJECT  MO) 

_ Mfl/PgPfl*  -Wl  /All*  ...  .... 

H|:P*P1*  .900  (Al-  .050) 

TRUE 

value  or 

_E_ 

Psna  accept  i^=po 

1 

SAHPLE  SIZES 

P 

=  0 

1 

3.21 

PO 

-  .750 

0.950 

28.70 

P*_ 

*  -*IA 

Sl.M 

PI 

=  .900 

0.050 

16.57 

P 

=  1 

0 

16.15 

N(E)  <- 

-16.150 

♦ 

5.026  •  RtE* )  (ACCEPT 

HO.  REJECT  HI) 

N(E)  »- 

16.150 

♦ 

5.026  •  H(E* )  (ACCEPT  HI.  REJECT  HO) 

HOlP-PC-  .750  (AO*  .025) 

H1IP-P1*  .900  (Al*  .025) 

TRUE 

value  ar 

P 

PROS  ACCEPT  P«PO 

SAHPLE  SIZES 

P 

=  0 

1 

*.00 

Pfl 

»  *  7*v> _ 

P* 

=  .83* 

0.500 

30.3* 

PI 

*  900 

0.025 

*8.03 

S — 

—a - 

___ 

- - — _ _ _ 0 - 

.  20.09 _ 

N(E)  <* 

1(f)  >i 


-20.09*  ♦ 

20.09* - 1 


5.02*  •  IKE*  > 
5.02*  lHf») 


(ACCEPT  NO*  REJECT  HI) 
(ACCEPT  Ml.  REJECT  HOI 


HO IP* PC*  . 250  (AO-  .010) 

HI SP-P I-  .900  (At-  .010) 


TRUE 

VALUE  OF  P 

PROB  ACCEPT  P*PO 

SAHPLE  SIZES 

P 

*  0 

1 

5.01 

P  /) 

X  7*£ 

a.o«n 

P* 

*  .83* 

0.500 

126.39 

Pt 

*  .900 

0.010 

62.15 

— R — 

_* - 1 - 

- o - 

- 2s_*o - 

NCE)  <*  -25.203  ♦  5.02*  •  N(E') 
Mlti  >■* 25.204 — * 5.02*  *  WED 


(ACCEPT  HO.  REJECT  HI) 
(ACCEPT- -Ml.  REJECT  MO) 


C-25 


NCSC  TM  341-82 


TABLE  C24 

TESTS  OF  P  <  0.80  VERSUS  P  >  0.90 


HO:P*PC*  .eoo 


(AO*  .100) 


TRUE  VALUE  OF  P 
- £. - = - _-0 - 

PO  *  .800 
P*  =  .855 


a.  - * 

N ( E )  >=  18.655  ♦ 


PR09  ACCEPT  P  =  PO 

0.900 

0.500 


SAMPLE  SIZES 
- UJC - 

59.59 
59. 1^ 

at  at* 


5.885  *  MCE* ) 


18.65 

..(■ACXf.PT  HO.,-  REJECT  til.).. 
(ACCEPT  HI.  REJECT  HO) 


HO :  P*PO  =  .800  (AO*  .010) 

- - hhpspi=  ^aao - (ai=  >010) — - - - 

VALUE  OF  P  PROS  ACCEPT  P*PO  SAMPLE  SIZES 

— •*-  — 0 - — - l — —  — - - — .  .  6.65 

*  .800  0.990  _ 101. AZ 

*  .855  0.500  258.63 

*  .900  0.010  122. FA 


X(E)  <* 
J4LE.1  }  = 


-39.013 


5.  885  •  V( E*  > 
5.  8  £5 -«- J1LE-'  X- 


(ACCEPT  HO.  REJECT  HI) 


C-26 


NCSC  TM  341-82 


TABLE  C25 

TESTS  OF  P  <  0.85  VERSUS  P  >  0.90 


c-  -a*o  ~  i  *o=  .ioai - - - - 

HI  :P  =  P  1  =  .930  (Al  =  .100) 


-  ---  -  --  TRUE 

.¥ACU^_0P. 

-? 

-  -  -  PROO  ACCEPT  P-PO - 

— S  A 

MPIE-  SIgES _ _ 

P 

=  0 

1 

5. *z; 

PO 

*  .850 

0.900 

1*1.671 

P» 

*  .676 

0.500 

208.11. 

-BU- 

a  900 

0*100 

1*1 

? 

=  i 

0 

18.** 

j»cta  <- 

-Id.  4*1. 

7.09*  M(E«  1  f  ACCrPT 

HOr 

REJECT  HI) 

N(E )  >= 

18. **1 

♦ 

7.09*  •  HUE*  )  (ACCEPT 

HI. 

REJECT  HOI 

_HOiPsJLOs  ^4i0 _ LAO*  .050) 

Hi:P=P1=  .900  (Al  =  .050) 

_ T3ijf 

uii ur  nr 

psna  1P.CFPT  p^pq 

ci.pi  r  * i, t r c 

p 

*  0 

t 

7.26 

PO 

*  .850 

0.950 

216.59 

gt. 

= 

0  t  500 

x^oo 

=  .900 

3.050 

2*3.21 

p 

=  1 

0 

51.51 

N(E>  <= 

-51.51* 

♦ 

7.09*  *  M(E')  (ACCEPT 

HO. 

REJECT  Mil 

HCE)  »» 

51.51* 

♦ 

7 .09*  «  M(E* )  (ACCEPT 

HI* 

REJECT  HOI 

m • •• mmmm  m — mm 

HO :  P*P  0  =  .850  (AO*  .025) 

HI  SP*P  1=  .900  (Al=  .025) 

TRUE 

VALUE  OF 

p 

PROS  ACCEPT  P*P0 

SAMPLE  SIZES 

P 

*  0 

1 

9.0* 

-  .  _ P  J 

».  , 

_ Q.  _ . _ 

?• 

=  .876 

0.500 

579.11 

PI 

=  .900 

0.025 

319. *2 

£ - s - 1 _ 0 _ liA^dA 


N(E)  <  = 

-6 *.095  ♦ 

7.09* 

•  M(  E*  ) 

(ACCEPT 

HO* 

REJECT 

HI) 

Mf  FI  >s 

6*.  095 ♦ 

7.09* 

ft  1 

—  1  1  II  II  1 

m 

1 1*1*41 

HOI 

HOsP*PC=  .950  (AO*  .010) 

hup«pu  -saa - uu  .cioi 


TRUE  VALUE  OF  P  PROS  ACCEPT  P«P0  SAMPLE  SIZES 

— P - * - 0 - 1 _ tun _ 

PO  -  .850  0.990  168.06 

P*  *  .976  0.500  911.09 

— pi  » , -aoo _ a.aio _ *11-29 

P  *  1  0  80.39 


HCEX  U  -80.193 9 - Z. 096-9  MCE*.) _ (ACCEPT  HO.  REJECT  Mil 

N(E)  >  =  80.393  ♦  7.09*  •  M(E»  >  (ACCEPT  Hi.  REJECT  M0> 
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TABLE  C26 

TESTS  OF  P  <  0.75  VERSUS  P  >  0.90 


> 


i 

| 

i 


H  0  ;  P  -  P  D.Z  .  7  5  Q 


(  A0-.  -UQJ1-). 


P 

PO 

p # 

=  0 
=  .250 

1 

0.900 
-  .1.5  00 

1.32 

2.81 

12.69} 

PI 

p 

=  .950 
=  1 

0.100 

0 

12. 2d 

9.29 

V(  £) 

<  = 

-9.295  ♦ 

6.308 

•  MCE*  ) 

(ACCEPT 

HO. 

REJECT 

HI) 

8(E) 

>  = 

9.295  ♦ 

6.8C8 

•  HCE*  > 

(ACCEPi 

HI. 

REJECT 

HO) 

XO.P.PO^ 

.750 - 

H1:P=P1=  .950 


f  A  1 =  .050) 


- W 

*«£- 

P 

PO 

vi  a  a  ii c  _  nr 

t  f*  Lvv  u  r 

=  0 
=  .250 

-P - ~fU 

;n  □  i  r  r  r p  f 

•uo  "Owiir  i 

i 

0.950 

- — — 

Wm 

PI 

P 

-  .950 
=  1 

0.050 

0 

18.39 

12. *6 

N(E) 

<* 

-12.A56 

»  6.808 

•  MCE*  ) 

(ACCEPT 

HO.  REJECT  HD 

»(£) 

>* 

12.156 

♦  6.806 

•  H(E»  ) 

(ACCEPT 

HI.  REJECT  HO) 

H0:P=PC=  .750 
HI  :P=P  |=  .950 


(A0  =  .025) 
(Al  =  .025) 


PS08  ACCEPT  P»PO 
1 

- 0.925 - 


SAMPLE  SIZES 

2.28 

- 15. A*  - 


0.500 

0.025 

- 0- 


35.28 

2A.15 

15.50- 


N(E )  <* 

»«  )  M 


■15.198 

|^4|| 


6.  6  C  8 
6. *08 


R(E*  ) 


(ACCEPT  HO.  REJECT  HI) 
< ACCEPT  HI.  REJECT  HP) 


ttfl:P  =  P0*  .250  (A0=  .010) 


TRUE 

VALUE  OF 

P 

1-  -750 - 

PROS  ACCEPT 

_  _  j_ 

P=P0 

SAMPLE  SUES 

PO 

*  .250 

0.990 

20.01 

p* 

*  .822 

0.500 

55.50 

- 

IQ 

H.?? 

p 

*  1 

"'6 

19. AA 

•  t  ?  ,  4  ja 

t  AAA  M  M  m\  ... 

( ACCEPT 

HOr  ftfrJEC*  MIR 

*(E>  >* 

19.A39 

♦ 

6. 80S  •  V(E') 

(ACCEPT 

HI.  REJECT  HO) 
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TABLE  C27 

TESTS  OF  P  <  0.80  VERSUS  P  >  0.95 


HI 1P*P 1*  .WO 


(Al*  .100) 


P  =  0 

PO  *  .800 


PI  *  .950 
P  *  1 

N(E)  <=  -12.780 
9(E)  >=  12.786 


1 

0.900 


0.100 

0 

8.067  •  M(E*> 
8.067  •  MCE* ) 


(ACCEPT  HQ»  REJECT  HI) 
(ACCEPT  HI »  REJECT  HO) 


TRUE  VALUE  OF  P 
P  *  0 


PPQB  ACCEPT  P=PO 
1 


SANPLE  SIZ£S 
2.12 
18.96 


HOJP*PP=  .800 
HUP«P1*  .950 


(AO*  .025) 
(At*  .025) 


TRUE  VALUE  OF  P 
P  *  0 

_ an  .  iaa 


P*  *  .890 
PI  *  .950 


N(E)  <*  -21.J18 


PRO 8  ACCEPT  P*PO 
1 


SANPLE  SIZES 
2.64 


8.067  •  NCE* ) 


i ACCEPT  HO*  REJECT  HI) 


TRUE  VALUE  Of  P 


PN08  ACCEPT  P*PO 


SANPLE  SIZES 
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TABLE  C28 

TESTS  OF  P  <  0.85  VERSUS  P  >  0.95 


_ _ nas?=ec=— »£t53 _ 

HI J  P=P  1  =  .950  (  Al3  .100) 


_ J. 

fty  £ 

£ _ _  pngfl  ACCEPT 

papQ 

_ tun  r  girt 

a 

OQ 

P» 

3  0 

=  .350 
=  .  a  r.A 

1 

0.900 

_ _ _ _ _ i ,  5  ii  n  . 

2.00 

25.0? 

_ 39-51 _ _ 

P  1 

»  .950 

0.100 

34.6$ 

P 

3  1 

0 

19.75 

N  (  E  ) 

<  = 

-19.755 

♦  9.  3  77  •  V(E*  > 

(ACCEPT 

HO. 

REJECT  HI) 

M(E) 

)s 

19.755 

♦  9.3  77  »  V(E*  ) 

(ACCEPT 

HI. 

REJECT  HO) 

HOsP=Pfl3  .850  (AO3  .050) 

HI *P3P l3  .950  (Al3  .050) 


4- 


TPUE 

VALUE  or 

P 

PBQB  ACCEPT  P=P0 

SAMPLE  sites 

P 

=  0 

1 

2.68 

pfl 

1*35.0-  ........ 

37  .72 

p* 

-  . 

3  .908 

0.500 

70.95 

PI 

3  .950 

3.050 

52.23 

p 

=  1 

Q 

_ 26-47 

R(E  ) 

<  = 

-26.4/3 

♦ 

9.877 

•  M(E* )  (ACCEPT 

HO. 

REJECT  MI) 

N  (  E  ) 

>  = 

26.473 

♦ 

9.877 

•  H( E* )  (ACCEPT 

HI. 

REJECT  HO) 

HOSPaPO3 

.850  (AO3  .025) 

HllPsP!' 

.950  (Al3  .025) 

TRUE 

VALUE  OF 

P 

PFQB  ACCEPT  P=PO 

SAMPLE  SITES 

p 

3  0 

1 

3.13 

p« 

s  .908 

0.500 

109.84 

PI 

3  .950 

0.025 

68  •  60 

tt(£) 

<3 

-32.938 

♦ 

9.877 

•  M( E* )  (ACCEPT 

HO. 

REJECT  HI) 

v  — 

13  BU 

B  Mf  r  i  % MffrPT 

UI  - 

bc  irrv  tiAi 

HQSPsPO3 

.850  (AO3  .010) 

TRUE 

VALUE  OF 

P 

PROB  ACCEPT  P=PO 

SAMPLE  SIZES 

a 

_  J 

_  4 

PO 

3  .850 

0.990 

64. tO 

p* 

3  .908 

3.500 

172.80 

a  i 

M  Ft. 

p 

3  I 

0 

41.31 

9  §7T 

■  r  irrt  m  % 

N(E) 

>3 

41.313 

♦ 

9.877 

•  H(E*  )  (ACCEPT 

HI. 

REJECT  HO) 
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TABLE  C29 

TESTS  OF  P  <  0.90  VERSUS  P  >  0.95 


HI f  P*P 1*  .950  £Al  =  .100) 


N(E>  <*  -90.6J9 
N(E)  »=  *0.639 


12.820  *  9 1 E • ) 

12.820  •  9(E») 


(ACCEPT  HO.  DEJECT  Hi) 
(ACCEPT  HI,  REJECT  HO) 


HOsP=PO*  .900 
HlSP*Pt*  .950 


(AO*  .050) 
(Al*  .050) 


TRUE  VALUE  OF  P 
P  =  0 


P»  =  .928 
PI  -  .950 


PROS  ACCEPT  P=PO 
1 


N (E )  <=  -5*. *59 
*46)  .x— . 5*. *59 


12.820  •  9(E*> 
—  *  -»*&»-)- 


HO»P=PO*  .900 
~HH8UaP.La--.0S*- - 


S APPLE  Sl/ES 
*.25 

i  a  t /% 


231.34 

158.62 


(ACCEPT  HO.  REJECT  91) 


(AO*  .025) 


TRUE  VALUE  OF  P 
P  =  0 


P*  =  .928 
PI  =  .950 


PROB  ACCEPT  P=PO 
1 


9.500 

0.025 


5 AMPLE  SIZES 
5.29 

•  C.A  AC  « 


358.1* 

208.33 


N(E)  <=  -62. 259  ♦  12.820  •  M(E»> 


(ACCEPT  NO,  REJECT  HI) 


HO  *  P*P  0*  .900 


(AO*  .010) 


TRUE  VALUE  OF  P 

»  -  A 


PO  *  .900 
P*  *  .928 


PROB  ACCEPT  P*PO 


0.990 

0.500 


SAMPLE  SIZES 


218.03 
563. *2 


SUE)  »*  8A.989  ♦  12.820  •  M(E*  > 


(ACCEPT  HI,  REJECT  HO) 
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TABLE  C30 

TESTS  OF  P  <  0.95  VERSUS  P  >  0.99 


HO*P*PO»  .959  (AO*  .tOOJ 

HI* P* PJ*  .999  (At*  .100) 

TRUE  VALUE  OF  P  PROS  ACCEPT  P*PO  SAMPLE  SIfES 


p 

*  0 

1 

1.37 

PO 

*  .950 

0.900 

42.57 

p» 

*  .925 

0.500 

72.7  J 

Pt 

*  .990 

0.100 

71.06 

-  ■  -p- 

--*■ - -1 - 

— 

0 

53.20 

MCE)  <= 

-53.275  ♦ 

39.023  • 

V( E*  ) 

(ACCEPT 

HO. 

REJECT 

HI) 

MCE)  >= 

53.275  ♦ 

39.023  • 

MCE*  ) 

(ACCEPT 

HI. 

REJECT 

MO) 

HO*P=PO=  .950  (AO*  .050) 

- -<«*  .050) 


TRUE  VALUE  OF  P 


PROS  ACCEPT  P*P0 


SAMPLE  SIZES 


P 

*  0 

l 

1.83 

PO 

=  .950 

0.950 

64.18 

P* 

*  .975 

0.500 

130.61 

- Pt- 

*-.990 - 

-  0.050 

... 

107.13 

P 

*  l 

0 

71.39 

-MCEX 

-71.393  « 

39-023  «.  MCE*) 

-  (ACCEPT 

HO. 

REJECT 

MCE)  »* 

71.393  ♦ 

39.023  •  M(E*  ) 

(ACCEPT 

HI. 

REJECT 

HO*P=»PO*-  .  950 
Hl*P  *P 1*  .990 


(AO*  .025) 
(At*  .025) 


- H 

»UE 

-P 

- PRO*  ACCEPT 

P=PO 

SAMPLE  SIZES 

P 

»  0 

1 

2.28 

PO 

*  .950 

0.975 

84.29 

— 

P» 

*  .975- 

— 

- 0.500 

- 

202.20 

PI 

*  .990 

8.025 

140.70 

P 

*  l 

0 

88.83 

MCE) 

<  m 

-88.829 

♦ 

39.023  •  ME*  ) 

(ACCEPT 

HO.  REJECT  Ml) 

MCE) 

>s 

88.829 

♦ 

19.023  •  M( E*  ) 

(ACCEPT 

HI.  REJECT  MO) 

HOJP-PO*  .950 

(AO*  .010) 

HI *P*P 1*  .990 

(At*  .010) 

TRUE 

VALUE  OF 

P 

PROS  ACCEPT 

P*PO 

SAMPLE  SIZES 

p 

*  8 

1 

2.86 

« 

_ *  ♦ISO _ 

_ 

---*.990 

-  -  109.06 

p« 

_  *  .975 

_  0.500 

318.10 

pi 

*  .990 

0.010 

182.05 

p 

»  1 

0 

111.42 

ME) 

<* 

-111.416 

♦ 

39.023  •  ME*) 

(ACCEPT 

HO.  REJECT  Ml) 

ME) 

>« 

111.416 

♦ 

39.023  •  MCE*) 

(ACCEPT 

HI.  REJECT  HO) 
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APPENDIX  D 

TABLES  OF  HYPOTHESES  VERSUS  SAMPLE  SIZES 


This  appendix  is  intended  to  provide  a  quick  cross-reference  of  the 
120  hypotheses  in  Appendix  C  with  their  expected  sample  sizes.  Table  D1 
should  aid  the  user  in  his  selection  of  a  test  design  appropriate  to  his 
sample  size  restrictions. 

In  Table  Dl,  the  column  "♦able"  refers  to  the  tables  of  Appendix  C. 
All  sample  sizes  from  Appendix  C  have  been  rounded  up  to  the  next  integer 
value;  e.g.,  the  first  sample  size  in  Table  Dl  is  19,  rounded  up  from  18.65 
in  Table  Cl.  The  maximum  expected  sample  size  occurs  under  P'  which  for 
these  hypotheses  is  always  very  close  or  equal  to  (P0  +  P1)/2. 
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TABLE  Dl.  HYPOTHESES  VERSUS  SAMPLE  SIZES 
(Sheet  3  of  4) 


Hypothesized 
Values  of  P 

—  1 

Risks 

Sample  Sizes 

When 

Table 

Po 

Pi 

«0 

«i 

P=0 

P=P0 

P=P' 

P=Pt 

P=1 

C17 

0.70 

0.75 

n 

.100 

13 

275 

384 

286 

32 

’i  ■ 

.050 

17 

414 

690 

430 

43 

mm 

.025 

21 

544 

1067 

565 

54 

• 

m 

.010 

26 

704 

1679 

731 

67 

C18 

0.60 

0.80 

.100 

.100 

4 

25 

20 

8 

I 

.050 

.050 

5 

44 

29 

11 

.025 

.025 

6 

68 

39 

13 

.010 

.010 

7 

44 

106 

50 

16 

C19 

0.70 

0.80 

.100 

.100 

6 

63 

90 

69 

17 

.050 

.050 

8 

95 

161 

103 

23 

.025 

.025 

124 

248 

136 

28 

.010 

.010 

160 

390 

175 

35 

C20 

0.70 

0.85 

.100 

.100 

25 

36 

29 

12 

.050 

.050 

37 

65 

44 

16 

.025 

.025 

49 

100 

57 

19 

.010 

.010 

63 

157 

74 

24 

C21 

0.75 

0.85 

.100 

.100 

52 

76 

60 

18 

.050 

.050 

79 

136 

90 

24 

.025 

.025 

8 

103 

210 

117 

30 

.010 

.010 

134 

331 

152 

37 

C22 

0.70 

0.90 

.100 

.100 

12 

18 

16 

9 

.050 

.050 

18 

32 

23 

12 

.025 

.025 

23 

49 

30 

15 

.010 

.010 

30 

77 

39 

19 

C23 

0.75 

0.90 

.100 

.100 

20 

29 

25 

13 

.050 

29 

52 

37 

17 

.025 

.025 

38 

81 

49 

21 

.010 

.010 

49 

127 

63 

26 

C24 

0.80 

0.90 

.100 

.100 

40 

60 

48 

19 

.050 

.050 

5 

60 

107 

73 

25 

.025 

.025 

6 

79 

165 

95 

32 

.010 

.010 

7 

102 

259 

123 

40 
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TABLE  Dl.  HYPOTHESES  VERSUS  SAMPLE  SIZES 
(Sheet  4  of  4) 


Hypothesized 
Values  of  P 

Risks 

Sample  Sizes  When 

Table 

Po 

Pi 

“o 

«1 

P=0 

p=p0 

P=P> 

P=PX 

P=1 

C25 

0.85 

0.90 

.100 

.100 

6 

144 

209 

39 

.050 

.050 

8 

217 

375 

52 

.025 

.025 

285 

580 

65 

.010 

.010 

12 

369 

912 

414 

81 

C26 

0.75 

0.95 

.100 

.100 

2 

8 

13 

13 

10 

.050 

.050 

2 

12 

23 

19 

13 

.025 

.025 

3 

16 

36 

25 

16 

.010 

.010 

3 

21 

56 

32 

20 

C27 

0.80 

0.95 

.100 

2 

13 

21 

19 

13 

.050 

3 

19 

37 

29 

18 

.025 

.025 

3 

25 

57 

38 

22 

.010 

4 

33 

89 

48 

27 

C28 

0.85 

0.95 

.100 

.100 

2 

26 

40 

35 

20 

.050 

.050 

3 

38 

71 

53 

27 

.025 

.025 

4 

50 

110 

69 

33 

.010 

.010 

5 

65 

173 

89 

42 

C29 

0.90 

0.95 

.100 

.  100 

4 

86 

129 

106 

41 

.050 

.050 

5 

129 

232 

159 

55 

.025 

.025 

6 

169 

359 

209 

68 

" 

.010 

.010 

mm 

219 

564 

270 

85 

C30 

0.95 

0.99 

.100 

.100 

43 

73 

72 

54 

.050 

.050 

65 

131 

108 

72 

.025 

.025 

85 

203 

141 

89 

— 

_ 

.010 

H 

110 

319 

183 

112 
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